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Apéndice 
(* === = Ap 1 . 1 . === = === = = = = ===== = = = = 
37 o c t e t o s c o r r e s p o n d i e n t e s a 37 t r a z a s de voz 
X . { 
{ 1 , 1 , 1 , - 1 , - 1 , - 1 , 1 , - 1 } , { 1 , 1 , 1 , - 1 , - 1 , 1 , - 1 , - 1 } , 
{ 1 , 1 , 1 , - 1 , - 1 , - 1 , - 1 , - 1 } , { 1 , 1 , 1 , - 1 , 1 , - 1 , 1 , - 1 } , 
{ 1 , 1 , 1 , - 1 , 1 , 1 , 1 , - 1 } , { 1 , 1 , 1 , 1 , 1 , 1 , 1 , - 1 } , 
{ 1 , 1 , 1 , 1 , - 1 , - 1 , - 1 , - 1 } , { 1 , - 1 , - 1 , - 1 , 1 , 1 , - 1 , - 1 } , 
{ l , - 1 , - 1 , - 1 , - 1 , 1 , - 1 , - l J , { 1 , - 1 , - 1 , - 1 , - 1 , - 1 , - 1 , - 1 } , 
{ 1 , - 1 , - 1 , - 1 , 1 , - 1 , - 1 , - 1 } , { 1 , 1 , - 1 , - 1 , 1 , 1 , - 1 , - 1 } , 
{ 1 , 1 , - 1 , - 1 , - 1 , 1 , - 1 , - 1 } , { 1 , 1 , - 1 , - 1 , - 1 , - 1 , - 1 , - 1 } , 
{ 1 , 1 , - 1 , - 1 , 1 , - 1 , - 1 , - 1 } , { 1 , 1 , - 1 , 1 , 1 , 1 , - 1 , - 1 } , 
{ 1 , 1 , - 1 , 1 , 1 , 1 , - 1 , 1 } , { 1 , 1 , - 1 , 1 , - 1 , 1 , - 1 , - 1 } , 
{ 1 , 1 , - 1 , 1 , - 1 , 1 , - 1 , 1 } , { 1 , 1 , - 1 , 1 , - 1 , - 1 , - 1 , - 1 } , 
{ 1 , 1 , - 1 , 1 , 1 , - 1 , - 1 , - 1 } , { 1 , - 1 , - 1 , 1 , 1 , 1 , - 1 , - 1 } , 
{ 1 , - 1 , - 1 , 1 , 1 , 1 , - 1 , 1 } , { 1 , - 1 , - 1 , 1 , - 1 , 1 , - 1 , - 1 } , 
{ 1 , - 1 , - 1 , 1 , - 1 , 1 , - 1 , 1 } , { 1 , - 1 , - 1 , 1 , - 1 , - 1 , - 1 , - 1 } , 
{ 1 , - 1 , 1 , 1 , - 1 , - 1 , - 1 , - 1 } , { 1 , - 1 , 1 , 1 , 1 , - 1 , - 1 , - 1 } , 
{ 1 , - 1 , - 1 , 1 , 1 , - 1 , - 1 , - 1 } , { 1 , 1 , - 1 , 1 , - 1 , 1 , 1 , 1 } , 
{ 1 , 1 , - 1 , 1 , - 1 , 1 , 1 , - 1 } , { 1 , 1 , 1 , 1 , - 1 , 1 , 1 , - 1 } , 
{ 1 , 1 , 1 , 1 , - 1 , - 1 , 1 , - 1 } , { - 1 , 1 , - 1 , - 1 , 1 , 1 , - 1 , - 1 } , 
{ - 1 , 1 , - 1 , - 1 , - 1 , 1 , - 1 , - 1 } , { - 1 , 1 , - 1 , - 1 , - 1 , - 1 , - 1 , - 1 } , 
{ - 1 , 1 , - 1 , - 1 , 1 , - 1 , - 1 , - 1 } } ; * ) 
(* Save["X.m",X] *) 
l 
Apéndice 
(* ======= Ap 1 .2 ==== 
Read["X.m"]; 
p = L e n g t h [ X ] ; 
WHop s ( 1 / p ) ( T r a n s p o s e [ X ] . X - p * I d e n t i t y M a t r i x [ 8 ] ) ; 
Save["WHop.m",WHop]; 
C l o s e [ " X . m " ] ; 
C l e a r t p ] ; * ) 
Read["WHop.m"]; 
WHop 
Cióse["WHop. m" ]; 
5 7 11 5 3 13 
37 37 37 37 37 37 
19 5 1 5 5 3 
---(--)}, {--, 0, --, -(--), -(--), --, 
37 37 37 37 37 37 
3 11 7 1 1 
, -(--)}, {-(--), --, o, -(--), 
37 37 37 37 37 
1 9 23 5 
---(-- ) , -(--), --, --}, 
37 37 37 37 
11 5 1 3 5 1 
--(--, -(--), -(--), o, -(--), --, --, 
37 37 37 37 37 37 
7 5 5 1 3 
}, {-(--), -(--), -(--), -(--), 0, 
37 37 37 37 37 
1 1 3 3 3 9 5 1 
37 37 37 37 37 37 37 37 
1 7 13 3 23 1 1 
-- 0, --, --}, {-(--), --, --, --, --, 
37 37 37 37 37 37 37 
1 15 19 11 5 7 
, 0, --}, {-(--), -(--), --, --, 
37 37 37 37 37 37 
3 7 15 
, --, --, 0}} 
37 37 37 
Apéndice 
( * = = = = = ======= Ap 1 .3 
: = s = = s s s s s = s s s s s s O C t H O p = = = = = = = = = = = = = = = = 
Octetos con componentes tomando valores -1 o 1. 
OctHop0 
OctHopl 
OctHop2 
OctHop3 
0ctHop4 
OctHop5 
OctHop6 
0ctHop7 
OctHop8 
=Permutations[< 
sPermutations [• 
=Permutations [< 
sPermutations [< 
=Permutations [« 
sPermutations [< 
sPermutations [< 
sPermutations [< 
=Permutations [< 
-1,-1,-1,-1,-1,-1,-1,-1}] 
1,-1,-1,-1,-1,-1,-1,-1}] 
1,1,-1,-1,-1,-1,-1,-1}] 
1,1,1,-1,-1,-1,-1,-1}] 
1,1,1,1,-1,-1,-1,-1}] 
1,1,1,1,1,-1,-1,-1}] 
1,1,1,1,1,1,-1,-1}] 
1,1,1,1,1,1,1,-1}] 
1,1,1,1,1,1,1,1}] 
OctHop:=ünion[OctHopO,OctHopl,OctHop2,OctHop3,OctHop4, 
0ctHop5,OctHop6,0ctHop7,OctHop8]; 
Save["OctHop.m",OctHop] 
*) 
Apéndice 
Ap 1 . 4 . 
HebbHop 
Clear[HebbHop] 
H e b b H o p [ x _ , A _ , j _ I n t e g e r ] : = 
B lockCÍn /a /b íWíV} , 
n = L e n g t h [ x ] ; 
Read["Cero.m"]; 
a • C e r o [ n , 0 ] 
b = C e r o [ n , 0 ] 
v = C e r o [ n , 0 ] 
w • C e r o [ n , 0 ] 
a = X; 
b = x; 
v s x ; 
a [ [ j ] ] = 1; 
b [ [ j ] ] = - 1 ; 
w = A [ [ j ] ] ; 
I f [ v . w < 0 , v = b , l f [ v . w 
R e t u r n [ v ] ] 
> 0 , v = a , v = x ] ] ; 
Save["HebbHop.m",HebbHop] 
* ) 
Read["WHop.m"]; 
Read["HebbHop.m" ]; 
HebbHop[{l,1,1,-1,-1,-1,-1,-l},WHop,3] 
Cióse["WHop.m"]; 
Cióse["HebbHop.m"]; 
•1, {1, 1, -1, -1, •l, -1, -1} 
(* Ap 1.5. 
===================== IterHop ============ 
Clear[IterHop] 
IterHop[v_,A_] := 
B l o c k [ { t , p , a , b } , 
Read["HebbHop.m"]; 
a=v;b=v; 
Read[" 
Dot 
b = HebbHop[a,A,i]; 
a = b , { i , 8 } ] ; 
Re tura [b] ] 
Save["IterHop.m* ,IterHop] 
* ) 
Read["WHop.m"]; 
Read["IterHop. m" ]; 
IterHop[{1,1,1,-1,-1,-1,-1,-1},WHop] 
Close["WHop.ln,,] ; 
Cióse["IterHop.m"] ; 
{1, l, -1, -1, -1, 1, -1, -1} 
Apéndice 
(*=================== Ap 1 . 6 . ==================== 
===================== RecHop ================== 
Clear[RecHop] 
RecHop[v_,A_] := 
Block[{t,a,b,n}, 
a = V; 
n = Length[v]; 
Read["Cero, m"] ; 
Read["IterHop.m"]; 
If [a ==Cero[n,0] ,b=Cero[n,0] ,b=Cero[n, 0] ]; 
t-li 
While[a!=b, 
If[t==l, 
b=IterHop[a,A], 
a=b; 
b=IterHop[a,A]]; 
t=t+l]; 
Return[b]] 
Save["RecHop.m",RecHop] 
*) 
Read["WHop.m"]; 
Read["RecHop.m"]; 
RecHop[{1,1,1,-1,-1,-1,-1,-l},WHop] 
Cióse["WHop.m"]; 
Cióse["RecHop.m"]; 
{1, 1, -1, 1, -1, 1, -l, -1} 
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Apéndice 
(* = = = « « = = Ap 3.1. 
L 
37 octetos correspondientes a 37 trazas de voz 
L .{ 
,1,1,1,0,0, 
1,1,1,0,1, 
,1,1,1,1,0, 
,1,0,0,0,0, 
,1,1,0,0,0, 
,1,1,0,1,1, 
,1,1,0,1,0, 
,1,0,0,1,1, 
1,0,0,1,0, 
1,0,1,1,1, 
,1,1,0,1,0, 
,0,1,0,0,1, 
.0,1,0,0,1, 
(* Ejemplo 
Read["L.m"] 
Cióse["L.m" 
{i, i, o, 0 
Ap 3.2 
Oct 
Octetos con componentes tomando valores 0 o 1. 
OctO 
Oct 2 
Oct3 
Oct 4 
Oct5 
Oct6 
Oct 7 
Oct8 
Oct: 
Oct6 
:sPermutations[ 
:=Permutations[ 
:=Permutations[ 
:sPermutations[ 
:sPermutations[ 
:=Permutations[ 
:sPermutations[ 
:=Permutations[ 
0,0,0,0,0,0,0,0}] 
[l, 1,0,0,0,0,0,0}] 
1,0,0,0,0,0}] 
1,1,0,0,0,0}] 
1,1,1,0,0,0}] 
1,1,1,1,0,0}] 
, 1 , 
1, 
1. 
1, 
1, 1,1,1,1,1,0 ] 
1,1,1,1,1,1,1,1}] 
=Union[OctO,Octl,Oct2,Oct3,Oct4,Oct5, 
,Oct7,Oct8]*) 
(* Ejemplo *) 
Read["Oct.m"];Oct[[172]] 
Cióse["Oct.m"];Clear[Oct] ; 
{1, 0, 1, 0, 1, 0, 1, 1} 
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(*=================== Ap 3.3. 
La función Ham[u,v] tiene como entrada los 
vectores u, v y como salida su distancia Hamming 
Clear[Ham] 
Ham[u_,v_] := B l o c k [ { n , d } , 
n • L e n g t h [ u ] ; 
d - 0; 
F o r [ i = l , i < = n , i + + # 
d = d + u [ [ i ] ] * ( l - v [ [ i ] ] ) 
+ v [ [ i ] ] * ( l - u [ [ i ] ] ) ] j 
Return[d] ; ] * ) 
(* Ejemplo *) 
Read["Ham.m"3 ; 
H a m [ { 1 , 1 , 1 , 1 , 1 , 0 , 0 , 0 } , { 1 , 0 , 0 , 1 , 1 , 1 , 0 , 0 } ] 
Cióse["Ham.m"]; 
Clear[Ham]; 
3 
(*================== c e r o =================== 
Def in imos l a f u n c i ó n a u x i l i a r Cero . La f u n c i ó n Cero 
t i e n e como e n t r a d a (n, m) y como s a l i d a l a 
m a t r i z n u l a de orden (n x m) 
C l e a r [ C e r o ] 
Cero [n_ ,m_] := B l o c k [ { A } , 
A = { } ; 
I f [ m != 0 , 
A = T a b l e [ 0 , { i , l , n } , { j , l , m } ] , 
A = T a b l e [ 0 , { i , l , n } ] ] ,-
Return [A]] *) 
(* Ejemplo *) 
Read["Cero .m"]; 
M a t r i x F o r m [ C e r o [ 3 , 4 ] ] 
C i ó s e [ " C e r o . m " ] ; 
C l e a r [ C e r o ] ; 
0 0 0 0 
0 0 0 0 
0 0 0 0 
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( * « = « = Ap 3.4 
=!=================== Sim 
: » : 
Entrada vec tor de n componentes, s a l i d a su 
s imétr i co 
Clear[Sim] 
Sim[v_] := B l o c k [ { a , b , n } , 
Read["Cero.m"] 
a 
b 
b • V; 
a = v; 
n = Length[b]; 
a = Cero[n ,0 ] ; 
F o r [ i = l , i < = n , i + + , 
If [ b [ [ i ] ] = = l , a [ [ i ] ] = 0 , 
If [ b [ [ ± ] ] - - 0 , a [ [ ± ] ] = 1 , 0 ] ] ] 
Cióse["Cero.m"]; 
Clear[Cero]; 
Return[a] ;]*) 
(* Ejemplo *) 
Read["Sim.m"] ; 
Sim[{l, 1,1,1,1, 0,0,0}] 
Glose ["Sim.m"] ; 
Clear[Sim] ; 
{0, 0, 0, 0, 0, 1, 1, 1} 
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(*=================== Ap 3 . 5 . 
A l g o r i t m o de A p r e n d i z a j e 1 
Entrada c o n j u n t o de p v e c t o r e s de d imens ión n s a l i d a 
m a t r i z de p e s o s c e r o d i a g o n a l de d i m e n s i ó n n x n 
Clear[Wa] 
Wa[P_]:= B l o c k [ { l , i , j , k , n , w } , 
n - L e n g t h [ P [ [ l ] ] ] ; 
Read["Cero. m" ] ; 
w = C e r o [ n , n ] ; 
1 - Length[P] ; 
F o r [ i = l , i < = l , i + + , 
F o r [ j = l , j < = n , j + + , 
F o r [ k = l , k < = n , k + + , 
I f [ j = = k , w [ [ j , k ] ] = 0 , 
I f [ P [ [ i ] 1 [ [ j ] ] « P [ [ i ] 1 [ [k] ] - - 1 , 
w [ [ j # k ] ] = w [ [ j , k ] ] + l , 
I f t P [ [ i ] ] [ [ j ] ] « P [ [ i ] ] [ [ k ] ] = = 0 , 
w [ [ j , k ] ] = w [ [ j , k ] ] - l , 0 ] ] ] ] ] ] ; 
C i ó s e [ " C e r o . m " ] ; 
C l e a r [ C e r o ] ; 
Return [w]]*) 
(* Ejemplo: Matr i z de p e s o s r e s u l t a d o de a p l i c a r 
e l a l g o r i t m o de a p r e n d i z a j e I a e l c o n j u n t o L, l a 
m a t r i z r e s u l t a n t e l a guardamos en W.m *) 
Read["L.m"];Read["Wa.m"]; 
Wa[L] 
Cióse["Wa.m"] ;Close["L.m"] ;Clear[Wa,L] 
{ { 0 , 2 1 , 7, 16 , 12 , 16, 4 , 1 } , 
{ 2 1 , 0, - 1 , 8, 4 , 8, - 4 , - 7 } , 
{7 , - 1 , 0, - 6 , - 1 0 , - 6 , - 1 8 , - 2 1 } , 
{16 , 8, - 6 , 0, - 1 , 3 , - 9 , - 1 2 } , 
{12 , 4 , - 1 0 , - 1 , 0, - 1 , - 1 3 , - 1 6 } , 
{16 , 8, - 6 , 3 , - 1 , 0, - 9 , - 1 2 } , 
{4 , - 4 , - 1 8 , - 9 , - 1 3 , - 9 , 0, - 2 4 } , 
{ l , - 7 , - 2 1 , - 1 2 , - 1 6 , - 1 2 , - 2 4 , 0}} 
Apéndice 
===================== wb ==================== 
Algoritmo de Aprendizaje 2 
Entrada conjunto de p vectores y parámetro a, salida 
matriz de pesos cero diagonal de dimensión n x n 
CleartWp] 
Wp[P_,a_]:= B l o c k [ { l , i , j / k # n , w , n O # n l } / 
n = L e n g t h [ P [ [ l ] ] ] ; 
Read["Cero.m"]; 
w = C e r o [ n , n ] ; 
1 * L e n g t h [ P ] ; 
n l = 0 ; 
n0 = 0; 
F o r [ i = l , i < = l , i + + , 
n l = P [ [ i ] ] . P [ [ i ] ] i 
nO=n-nl; 
F o r [ j = l , j < = n , j + + , 
F o r [ k = l , k < =n,k++, 
I f [ j = = k , w [ [ j , k ] ] = 0 , 
I f [ P [ [ i ] ] [ [ j ] ]==P [ [ i ] 3 [ [k] ] - - 1 , 
w [ [ j , k ] ] = w [ [ j , k ] ] + l + a * n O , 
I f [ P [ [ i ] ] [ [ j ] ] « P [ [ i ] ] [ [ k ] ] = = 0 # 
w [ [ j , k ] ] = w [ [ j , k ] ] - l - a * a l , 0 ] ] ] ] ] ] ; 
C i ó s e [ " C e r o . m " ] ; 
C l e a r [ C e r o ] ; 
Return [w]]*) 
(* Ejemplo *) 
Read["Wp.m"] ;Read["L.m"] ; 
Wp[L,l] 
Close["Wp.m"] ;Cióse["L.m"] ;Clear[Wp#L] 
{ { 0 , 95 , 36, 80 , 60 , 75 , 16, 7 } , 
{95, 0, - 2 , 36 , 24 , 39 , - 2 0 , - 2 7 } , 
{36, - 2 , 0, - 1 5 , - 4 3 , - 2 0 , - 7 9 , - 8 2 } , 
{80 , 36 , - 1 5 , 0, 3 , 16, - 3 3 , - 4 8 } , 
{60, 24 , - 4 3 , 3 , 0, 0, - 5 3 , - 6 8 } , 
{75, 39 , - 2 0 , 16, 0, 0, - 3 6 , - 4 9 } , 
{16, - 2 0 , - 7 9 , - 3 3 , - 5 3 , - 3 6 , 0, - 9 6 } , 
{7, - 2 7 , - 8 2 , - 4 8 , - 6 8 , - 4 9 , - 9 6 , 0}} 
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(*=================== Ap. 4.1. ==================== 
Función para hallar el par de energía asociado a un 
patrón o estado de la red: los argumemtos de la 
función son la matriz de pesos y el vector v, 
la salida será el parde energía. 
Clear[ParlO] 
ParlO[v_,A_]: = Block[{p,s}, 
ReadfSim.m"]; 
Read["Cero.m"]; 
p = Cero [2,0]; 
s • Sim[v]; 
p[[l]]=l/2v.A.v; 
p[ [2] ] =l/2s.A.S; 
Cióse ["Sim.m"]; 
Cióse["Cero.m"]; 
Clear[Cero,Sim]; 
Return [p]]*) 
(* Ejemplo *) 
Read["W.m"];Read["ParIO.m"]; 
ParlO[{1,1,1,1,1,0,0,0},W] 
Close["W.m"];Cióse["ParlO.m"];Clear[W,ParlO] ; 
{50, -45} 
(*=============== priio SeglO ==================== 
Función que halla las componentes del par de energía 
Clear[PrilO] 
PriIO[v_,A_]:= Block[{p}, 
p=l/2v.A.v; 
Return [p];] 
Clear[SeglO] 
SeglO[v_,A]:= Block[{s}, 
Read["Sim.m"] ; 
s = Sim[v] ; 
p=l/2s.A.s; 
Return [p];]*) 
(* Ejemplo *) 
Read["W.m"];Read["PriIO.m"];Read["SeglO.m"] ; 
PrilO[{1,1,1,1,1,0,0,0},W] 
SeglO[{1,1,1,1,1,0,0,0},W] 
Cióse["W.m"];Close["PriIO.m"];Cióse["SeglO.m"]; 
Clear[W,PrilO,SeglO]; 
50 
-45 
14 
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(*================== TotIO EguIO ============ = = ====== 
Funciones auxiliares para hallar la suma de todos los 
valores de las aristas del Grafo Resultante y la 
suma de todos los valores en las aristas intermedias 
Clear[TotIO] 
TotIO[A_]:= Block[{E,n,w}, 
n = L e n g t h [ A [ [ l ] ] ] ; 
Read["Uno.m"]; 
w = Uno [n, 0 ] ; 
E = 1/2W.A.W; 
Return [E]] 
Clear[EguIO] 
E g u I 0 [ v _ , A _ ] : = B l o c k [ { T , E , s } , 
Read["TotIO.m"]; 
Read[ n Sim.m"]; 
s = Sim[v] ; 
T=TotIO[A]j 
E = T - l / 2 v . A . v - l / 2 s . A . s ; 
R e t u r n [ E ] ] * ) 
(* Ejemplo *) 
Read["W.m"];Read["EquIO.m"];Read["TotIO.m"]; 
TotIO[W] 
E q u I O [ { 1 , 1 , 1 , 1 , 1 , 0 , 0 , 0 } , W ] 
Glose ["W.m"];Cióse ["EguIO.m"];Cióse ["TotIO.m"]; 
Clear[W,TotIO,EguIO]; 
- 7 0 
- 7 5 
Apéndice 
(*=================== Ap. 4.2. ==================== 
===================== ParesIO ==================== 
Primero generamos una lista con todos los pares de 
energía correspondientes a un conjunto dado de 
estados, la función ParesIO tiene como argumentos 
un conjunto de patrones L y una matriz de pesos W 
y como salida se obtiene la lista de pares de 
energía de dicho conjunto de estados 
Clear[ParesIO] 
ParesIO[L_#A_]:= Block[{p,n}, 
Read["ParIO.m"] ; 
n « L e n g t h [ L ] ; 
p= T a b l e [ P a r I O [ L [ [ i ] ] , A ] , { i , l , n } ] ; 
C l e a r [ " P a r 1 0 . m " ] ; 
Return [ p ] ] * ) 
(* Ejemplo *) 
Read["0ct3 .m"] ;Read["W.m"];Read["Pares10 .m n ] ; 
ParesIO[0ct3 ,W] 
C i ó s e [ " P a r e s I O . m " ] ; C i ó s e t " 0 c t 3 . m n ] ; C i ó s e t " W . m " ] ; 
C l e a r [ 0 c t 3 , W , P a r e s I O ] ; 
{{27, - 9 4 } , {45 , - 1 3 0 } , {37, - 1 1 4 } , {45, - 1 3 0 } , 
{ 2 1 , - 8 2 } , {15 , - 7 0 } , {17, - 7 4 } , {9, - 5 8 } , 
{17, - 7 4 } , {-7, - 2 6 } , {-13, - 1 4 } , {27, - 9 4 } , 
{35, - 1 1 0 } , { 1 1 , - 6 2 } , {5 , - 5 0 } , {27, - 9 4 } , 
{3 , - 4 6 } , {-3 , - 3 4 } , { 1 1 , - 6 2 } , {5 , - 5 0 } , {-19, - 2 } , 
{ 1 , - 4 2 } , {-7, - 2 6 } , { 1 , - 4 2 } , {-23, 6 } , {-29, 1 8 } , 
{11 , - 6 2 } , {19, - 7 8 } , {-5, - 3 0 } , { -11 , - 1 8 } , 
{ 1 1 , - 6 2 } , {-13, - 1 4 } , {-19, - 2 } , {-5, - 3 0 } , 
{ -11 , - 1 8 } , {-35, 3 0 } , {-17, - 6 } , {-9, - 2 2 } , 
{-33, 2 6 } , {-39, 3 8 } , {-17, - 6 } , { -41 , 4 2 } , 
{-47, 5 4 } , {-33, 2 6 } , {-39, 3 8 } , {-63, 8 6 } , 
{ 1 , - 4 2 } , {-23, 6 } , {-29, 1 8 } , {-15, - 1 0 } , { 
{-45, 5 0 } , {-23 , 6 } , {-29, 1 8 } , {-53, 6 6 } , { 
- 2 1 , 2 } , 
- 4 5 , 50}} 
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(*=============== ParposIO ===========8881====== 
La función ParposIO es exactamente igual que la fun-
ción ParesIO, únicamente que nada más que se obtie-
nen los pares de energía con la primera componente 
positiva; esto nos simplificará las gráficas, ya que 
veremos solo aquellos con la primera componente pos 
itiva 
Clear[ParposIO] 
ParposIO[L_,A_]:= Block[{p,n,1,j}, 
Read["Cero.m"]; 
Read["ParIO.m"]; 
Read["PriIO.m"]; 
n • Length[L]; 
j=0; 
P o r [ i = l , i < = n , + + i , 
I f [ P r i l O [ L [ [ i ] ] , A ] > = 0 / j = j + 1 , ] ] ; 
l = C e r o [ j , 2 ] ; 
F o r [ k = l , k < = n , + + k , 
I f [ P r i I O [ L [ [ k ] ] ,A]>=0 , 
1 [ [ j ] ] =ParIO[L [ [k] ] ,A] ; j - j + l # ] ] ; 
C i ó s e [ " C e r o . m " ] ; 
G l o s e [ " P a r i ó . m " í ; 
C i ó s e [ " P r i l O . m " ] ; 
C l e a r [ C e r o , P a r l O , P r i l O ] ; 
Return [ 1 ] ] * ) 
(* Ejemplo *) 
Read["0ct2.m"];Read["W.m"];Read["ParposIO.m"]; 
ParposIO[Oct2,W] 
Cióse["Parpos10.m"];Cióse["0ct2.m"];Close["W.m"]; 
Clear[0ct2,ParposIO,W] 
{{21, -155}, {7, -85}, {16, -130}, {12, -110}, 
{16, -130}, {4, -70}, {1, -55}, {8, -90}, {4, -70}, 
{8, -90}, {3, -65}} 
Apéndice 
(*=============== Puntos10 
La función Puntos10[X_,P_,n_], representa gráfica-
mente en un plano de ejes (I, O), los puntos del 
conjunto X repecto a la matriz de pesos W con un 
grosor n. 
Clear[Puntos10] 
Puntos10[X_,P_,n_]: = Block[{}, 
Read["Pares10.m"]; 
ListPlot[ParesIO[X,P] , 
PlotStyle->{PointSize[n]}, 
FrameTicks->None, 
AxesLabel->{"I","O"}]]*) 
(* Ejemplo *) 
Read["W.m"]; Read["0ct.m"];Read["Puntos10.m"]; 
Puntos10[Oct,W,0.006] 
Close["W.m"];Cióse["Oct.m"];Cióse["PuntosIO.m"]; 
Clear[W,Oct,Puntos10]; 
o 
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-Graphics-
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(*=============== Punto2I0 =========== 
La misma función anterior pero sin ticks 
Clear[Punto2I0] 
Punto2I0[X_/P_,n_]:= Block[{}/ 
Read["Pares10.m"]; 
ListPlot[ParesIO[X,P], 
PlotStyle->{PointSize[n]}, 
FrameTicks->None, 
Ticks->None, 
AxesLabel->{"I","O"}]]*) 
(* Ejemplo *) 
Readt"W.m"]; 
Read["0ct.m"]; 
Read["Punto2I0.m"]; 
Punto2I0[Oct,W,0.006] 
Cióse["W.m"] ; 
Cióse["Oct.m"]; 
Cióse["Punto210.m"]; 
-Graphics-
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(*=============== Punto3I0 
La misma función anterior pero sin ticks y solo los 
de abcisa positiva 
Clear[Punto3I0] 
Punto3I0[X_,P_,n _]:= Block[{}, 
Read["ParposIO.m"]; 
ListPlot[ParposIO[X,P], 
PlotStyle->{PointSize[n]}, 
FrameTicks->None, 
Ticks->None, 
AxesLabel->{"I","O"}]]*) 
(* Ejemplo *) 
Read["W.m"] ; 
Read["Oct.m"] ; 
Read["Punto3IO.m"]; 
Punto3I0[Oct,W,0.006] 
Cióse["W.m"] ; 
Cióse["Oct.m"] ; 
Cióse ["Punto3IO.m"] ; 
o 
-Graphics-
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Dado un conjunto de patrones, lista los diferentes 
Clear[Listar] 
Listar[G_]:• Block[{m,n, j, k, 1, A, F}, 
Read["Cero.m"]; 
F = S o r t [ 6 ] ; 
n = L e n g t h [ F ] ; 
m = L e n g t h [ F [ [ l ] ] ] ; 
1=0; 
A = { } ; 
j - l i 
k = l ; 
Whi le tk <= n , 
(Do[ 
I f [ F [ [ i ] ] = = F [ [ j ] ] , k = k + l , ] , { i , j , n } ] ; 
P r i n t [ F [ [ j ] ] ] ; 
1=1+1; 
j = k ) ] ; 
A = C e r o [ l , m ] ; 
1=0; 
j - l i 
k = l ; 
Whi le [k <= n , 
(Do[ 
I f [ F [ [ i ] ] = = F [ [ j ] ] , k = k + l , ] , { i , j , n } ] ; 
1=1+1; 
A [ t l ] ] = F [ [ j ] ] ; 
j= k ) ] ; 
C i ó s e [ " C e r o . m " ] ; 
C l e a r [ C e r o ] ; 
Re turn[A] ]* ) 
(* Ejemplo: Listar patrones de Oct2 *) 
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Apéndice 
(*=============== P i n t a ===================== 
Algoritmo que teniendo como entrada todos los 
pares de energía del conjTinto F y los del conjunto T, 
ambos respecto a la matriz de pesos A, con 
diferente grosor, listando los de mayor grosor 
Clear[Pinta] 
Pinta[F_,T_,A_]: = Block[{}, 
Read["Listar.m"]; 
Listar[F]; 
Glose["Listar.m"]; 
Clear["Listar.m"]; 
Read["Puntos10.m"]; 
Show[PuntosIO[F,A, .007] ,PuntosIO[T,A, .001] , 
Graphics[{Dashing[{0.03,0.04}], 
L i n e [ { { - 3 0 0 , - 3 0 0 } , { 3 0 0 , 3 0 0 } } ] , 
Text["1=0",{150,200}] 
} ] , 
DisplayFunction:>$DisplayFunction]; 
Cióse["PuntosIO.m"]; 
Clear["PuntosIO.m"]; 
Cióse["ParesIO.m"]; 
Clear["ParesIO.m"]]*) 
(* Ejemplo: Listar y representar los patrones de L 
ver página siguiente -- *) 
Apéndice 
Read["Pinta .m"] ;Read["Oct.m"] ;Read["L.m"] ;Read["W.m"] ; 
P i n t a [L,Oct,W] 
G l o s e ["Pinta.m"] ; C i ó s e ["Oct.m"] ; G l o s e ["L.m"]; 
Close["W.m"] ; C l e a r [ P i n t a , O c t , W , L ] ; 
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Apéndice 
Lo mismo que Pinta, pero sin marcas en los ejes. 
Clear[Pinta2] 
Pinta2[F_# T_,A] :• Block[{}, 
Read["Listar.m"]; 
Listar[F]; 
Cióse["Lis tar .m"]; 
Clear["Listar .m"]; 
Read["Punto2I0.m"]; 
Show[Punto2I0[F,A, .007] ,Punto2IO[T,A, .001] , 
Graphics [ {Dash ing[ {0 .03 ,0 .04} ] , 
L i n e [ { { - 3 0 0 , - 3 0 0 } , { 3 0 0 , 3 0 0 } } ] , 
Text["1=0",{150,200}] 
DisplayFunction:>$DisplayFunction]; 
Cióse["Punto210.m"]; 
Clear["Punto210.m"]]*) 
(* Ejemplo *) 
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Read["Pinta2 .m"3;Read["Oct .m"];Read["L.m"]; 
Read["W.m"]; 
P in ta2 [L ,Oct ,W] 
Cióse["Pinta2.m"];Cióse["Oct.m"];Cióse["L.m"] ; 
Cióse["W.m"];Clear[Pinta2,0ct,W/L]; 
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Clear[Rojos10] 
Rojos 10 [X_,P_,n_]:= B l o c k [ { } , 
Read["Pares10.m"]; 
ListPlot[ParesIO[X, P], 
PlotStyle->{PointSize[n],RGBColor[1,0,0]}, 
FrameTicks->None, 
AxesLabel->{"I"/"0"}]] 
Save["RojosI0.m",RojosI0] 
Read["W.m"]; Read["Oct.m"];Read["RojosI0.m"]; 
Rojos10[Oct,W,0.006] 
Cióse["W.m"];Cióse["Oct.m"];Close["RojosIO.m"]; 
Clear[W,Oct,Rojos10]; 
o 
* 
-150 
. 
• 
' 50 
• 
•i *• • • * t • 1 " 1 1 
- 1 0 0 - 5 0 '""~:'%s. 
- 5 0 ' 
- 1 0 0 
- 1 5 0 
. 
. ."* ' -
5 0
. 
•« , 
. 
-Graphics-
Clear[Rojo210] 
Rojo2I0[X_,P_,n_]:= Block[{>, 
Read["Pares10.m"]; 
ListPlot[ParesIO[X,P], 
PlotStyle->{PointSize[n],RGBColor[1,0,0]}, 
FrameTi cks->None, 
Ticks->None, 
AxesLabel->{"I","0"}]] 
Save["Roj o210.m",Roj o210] 
27 
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Read["W.m"] ; 
Read["Oct .m"] ; 
R e a d [ " R o j o 2 I 0 . m " ] ; 
R o j o 2 I 0 [ 0 c t , W , 0 . 0 0 6 ] 
Cióse["W.m"]; 
C i ó s e [ " O c t . m " ] ; 
C i ó s e [ " R o j o 2 1 0 . m"J; 
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Clear[Pintar] 
Pintar[F_,T_,A_]: = B l o c k [ { } , 
Read["Listar.m"]; 
L i s t a r [F]; 
Cióse["Lis tar .m"]; 
Clear["Listar .m"]; 
Read["Puntos10.m"]; 
Read["RojosIO.m"]; 
Show[RojosIO[F,A, .006] ,PuntosIO[T,A, .001] , 
Graphics [ {Dashing [{0.03,0.04}], 
L i n e [ { { - 3 0 0 , - 3 0 0 } , { 3 0 0 , 3 0 0 } } ] , 
Text["I«0",{150,200}] 
DisplayFunction:>$DisplayFunction]; 
Cióse["RojosIO.m"]; 
Clear["RojosIO.m"]; 
Cióse["PuntosIO.m"]; 
Clear ["Plintos 10.m"]; 
Cióse["Pares10.mn ] ; 
Clear["ParesIO.m"]] 
Save["Pintar.m",Pintar] 
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Read["Pintar.m"];Read["Oct.m"];Read["L.m"];Read["W.m"]; 
Pintar[L,Oct,W] 
Glose["Pintar.m"];Cióse["Oct.m"];Cióse["L.m"]; 
Cióse["W.m"];Clear[Pintar,Oct,W,L]; 
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Clear[Pintar2] 
Pintar2 [F_,T_,A_] := B l o c k [ { } , 
Read["Listar .m n ] ; 
L i s t a r [F] ; 
Cióse["Lis tar .m"]; 
Clear["Listar .m"]; 
Read["Punto2I0.m"J; 
Read["Rojo2I0.m"]; 
Show[Rojo2I0[F,A, .006] ,Punto2IO[T,A, .001] , 
Graphics[{Dashing[{0.03,0.04}], 
L i n e [ { { - 3 0 0 , - 3 0 0 } , { 3 0 0 , 3 0 0 } } ] , 
Text["I«0",{150,200}] 
DisplayFunction:>$DisplayFunction]; 
Cióse["Punto210.m"]; 
Clear ["Punto210. xn"]; 
Glose["Rojo2IO.m"]; 
Clear["Rojo210.m"]] 
Save["Pintar2.m",Pintar2] 
Apéndice 
Read["Pintar2.mH];Read["Oct.m"];Read["L.m"]; 
Read["W.m"] ; 
Pintar2[L / 0ct / W] 
Cióse["Pintar2.m"];Cióse["Oct.m"];Cióse["L.m"]; 
Cióse["W.m"];Clear[Pintar2,0ct ,W,L]; 
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Matrices tetraédricas básicas de dimensión n, todos 
los elementos de la matriz son cero excepto la fila 
y columna k-ésima que son uno 
ui[n_#k_] :• Block[{a}/ 
a - { } ; 
Read["Cero.m"3; 
a * C e r o [ n , n ] ; 
F o r [ i « l , i < » n , i + + # 
a [ [ i , k ] ] « l ] ; 
For [ j = l , j<=n, j++ , 
a [ [ k , j ] ] = l ] ; 
a [ [ k , k ] ] = 0 ; 
C i ó s e [ C e r o ] ; 
C l e a r [ C e r o ] ; 
R e t u r n í a ] ] * ) 
(* Ejemplo *) 
Read["ui .m"] ; 
u i [ 8 , 3 ] 
C i ó s e [ " u i . m " ] ; C l e a r [ u i ] ; 
{ { 0 , 0, 1, 0, 0, 0, 0, 0 } , {0 , 0, 1, 0, 0, 0, 0, 0 } , 
{ 1 , 1, 0, 1, 1, 1, 1, 1 } , {0 , 0, 1, 0, 0, 0, 0, 0 } , 
{0 , 0, 1, 0, 0, 0, 0, 0 } , {0 , 0, 1, 0, 0, 0, 0, 0 } , 
{0 , 0, 1, 0, 0, 0, 0, 0 } , {0 , 0, 1, 0, 0, 0, 0, 0 } } 
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Matriz de coeficientes del sistema cuando 
la dimensión es n 
C l e a r [ H ] ; 
H[n_] : s B l o c k [ { a } , 
Read["Cero .m"]; 
a • C e r o [ n , n ] ; 
F o r [ i = 2 , i < = n , i + + # 
a [ [ i # l ] ] - l ; 
a [ [ i , i ] ] = l ] ; 
a [ [ l , 2 ] J « l ; 
a [ [ l , n ] ] an-
c l ó s e ["Cero.m"] ; 
C l e a r [ C e r o ] ; 
R e t u r n [ a ] ] * ) 
(* Ejemplo *) 
Read["H.m"]; 
H[8] 
Cióse["H.m"] ; C l e a r [H] ; 
{ { 0 , 1, 0, 0, 0, 0, 0, 1 } , { 1 , 1, 0, 0, 0, 0, 0, 0 } , 
{ 1 , 0, 1 , 0, 0, 0, 0, 0 } , { 1 , 0, 0, 1 , 0, 0, 0, 0 } , 
{ 1 , 0, 0, 0, 1, 0, 0, 0 } , { 1 , 0, 0, 0, 0, 1, 0, 0 } , 
{ 1 , 0, 0, O, 0, 0, 1, 0 } , { 1 , 0, 0, 0, 0, 0, 0, 1 } } 
(* Verificamoe que efectivamente el determinante 
de H es igual a -2, para ello lo verificamos en 
algunos casos, por ejemplo en los casos de ser la 
dimensión de estas matrices igual a 3,4,...7 *) 
Read["H.m"]; 
Do[Print[Det[H[i]]],{i,3,7}] 
Cióse["H.m"];Clear[H]; 
-2 
-2 
-2 
-2 
-2 
34 
Apéndice 
(*=================== Ap. 4.5. 
Obtención de parámetros que definen la 
matriz de pesos 
P[A_] := B l o c k [ { a } , 
n = L e n g t h [ A [ [ l ] ] ] ; 
Read["Cero.m"]; 
a • Cero[n , 0 ] ; 
F o r [ i = l , i < = n - 2 , i + + , 
a [ [ i ] ] = (A [ [ i , i + 1 ] ] +A [ [ i , i + 2 ] ] -A [ [ i + 1 , i + 2 ] ] ) / 2 ] ; 
a [ [ n - l ] ] = - ( A [ [ l , 2 ] ] - A [ [ l , n - l ] ] - A [ [ 2 , n - l ] ] ) / 2 ; 
a [ [ n ] ] = - ( A [ [ l , 2 ] ] - A [ [ l , n ] ] - A [ [ 2 , n ] ] ) / 2 ; 
C i ó s e [ " C e r o . m " ] ; 
C l e a r [ C e r o ] ; 
R e t u r n [ a ] ] * ) 
{•Ejemplo: Parámetros definidos por la matriz de 
pesos definida en Ap.3.5. *) 
Read["W.m"]; 
Read["P.m"]; 
P[W] 
C i ó s e ["W.m"] ; 
Cióse["P.m"] ; 
C l e a r [ W , P ] ; 
29 13 15 3 5 3 21 27 
- { - - , - - , - ( - - ) , - , - ( - ) , - , - ( - - ) , - ( - - ) } 
2 2 2 2 2 2 2 2 
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(* comprobamos que la solución del sistema 4.31. es 
efectivamente la dada anteriormente *) 
Solve[{ 
p2+p8 •= -7, 
pl+p2 == 21, 
pl+p3 == 7, 
pl+p4 == 16, 
pl+p5 •• 12, 
pl+p6 ss 16, 
pl+p7 •• 4, 
pl+p8 » 1}, 
{pl,p2,p3,p4,p5,p6,p7,p8}] 
15 3 5 3 
-{-{p3 -> -(--), p4 -> -, p5 -> -(-), p6 -> -, 
2 2 2 2 
21 13 27 29 
--p7 -> -(--), p2 -> --, p8 -> -(--), pl -> --}} 
2 2 2 2 
(* Se comprueba que efectivamente 
W=P[W] [[l]]*ui[8,l]+. .+P[W] [[8]]*ui[8,8]*) 
Read["W.m"] ;Read["P.m"] ;Read["H.m"] ; R e a d [ " u i . m " ] ; 
W== 
P[W] [ [ l ] ] * u i [ 8 , l ] + 
P[W] [ [ 2 ] ] * u i [ 8 , 2 ] + 
P[W] [ [ 3 ] ] * u i [ 8 , 3 ] + 
P[W] [ [ 4 ] ] * u i [ 8 , 4 ] + 
P[W] [ [ 5 ] ] * u i [ 8 , 5 ] + 
P[W] [ [ 6 ] ] * u i [ 8 , 6 ] + 
P[W] [ [ 7 ] ] * u i [ 8 , 7 ] + 
P[W] [ [ 8 ] ] * u i [ 8 , 8 ] 
Close["W.m"] ;Close ["P .m"] ; C i ó s e ["H.m"] ;Clear[W] ; 
C i ó s e ["ui.m"] ; 
True 
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(*=================== Ap. 4 . 6 . ==================== 
Constante K asociada a e l vec tor p 
K[p_]:= ( S u m [ p [ [ i ] ] , { i , l , L e n g t h [ p ] } ] ) * ( L e n g t h [ p ] - l ) * ) 
(* Ejemplo *) 
Read["K.m"];Read["W.m"];Read["P.m"];p = P[W]; 
K[p] 
Close["W.m"] ; Cióse ["P.m"] ;Close["K.m"]; 
Clear[p];Clear[W]; 
-70 
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Recta i-esima ("i unos") 
(Los parámetros de entrada son el vector de parame 
tros asociado a la matroz de pesos y la clase i, la 
salida es los tres coeficientes a, b, c que definen 
la recta ax+by+c=0) 
C l e a r [ r , p , i ] ; 
r [ p _ / i _ ] : = B l o c k [ { n , n l , n O / d , , n d , k , m } , 
n s L e n g t h í p ] ; 
m=n- l ; 
n l = i ; 
nO=n- i ; 
Read["Cero .m"]; 
d = C e r o [ 2 , 0 ] ; 
n d = C e r o [ 3 , 0 ] ; 
Read["K.m"] ; 
k=K[p] ; 
I f [ i = = 0 , d [ [ l ] ] = 0 ; d [ [ 2 ] ] = k ; R e t u r a [ d ] ] ; 
I f [ i = = l , n d [ [1] ] = l ; n d [ [2] ] =0;nd[ [3] ] =0; 
Return [nd] ] ; 
I f [ i « n , d [ [1] ] = k ; d [ [2] ] = 0 ; R e t u r n [ d ] ] ; 
I f [ i==m,nd[ [1] ] =0 ;nd[ [2] ] = l ; n d [ [3] ] =0; 
R e t u r n [ n d ] ] ; 
I f [ i > l , I f [ i<m, 
n d [ [ l ] ] = l / ( n l - l ) 
n d [ [ 2 ] ] = l / ( n 0 - l ) 
n d [ [ 3 ] ] = - k / ( n - l ) 
Cióse ["Cero .m"] ; 
C l e a r [ C e r o ] ; 
R e t u r n í n d ] ] ] ] * ) 
(* Ejemplo *) 
Read["r.m"] ;Read["P.m"] ;Read["W.m"] ;p=P[W] ; 
r [ p , 3 ] 
Close["W.m"] ;C lose ["P .m"] ; C l o s e [ " r . m " ] ; C l e a r [ p ] ; 
C lear [W]; 
1 1 
{- . -. 10} 
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(*=================== Ap. 4.8. 
============= Uno (fumción auxiliar) 
Vector de parámetros transformado 
Clear[Uno] 
Uno[n ,m ] : - B l o c k [ { A } , 
" " A - { } ; 
I f [ m != 0, 
A = T a b l e [ l , { i , l , n } , { j , l , m } ] , 
A = T a b l e [ l , { i , l , n } ] ] ; 
Return [A]]*) 
Dada una matriz de pesos hallamos el vector 
de parámetros correspondiente a la matriz de 
pesos transformada 
Clear[Q,A] 
Q[A_] := B l o c k [ { n , q , p , i , k } , 
Read[ , ,P.m»] ; 
Read["K.m"] ; 
n=Length[A]; 
Read["Cero.m"] ; 
q=Cero[n, 0] ; 
p=P [A] i 
k=K[P[A]] ; 
P o r [ i = l , i < = n , i + + , 
q [ [ i ] ] =p [ [ i ] 1 - (k / ( n ( n - l ) ) ) ] ; 
C l e a r [ " P . m " ] ; C l e a r [ " K . m " ] ; C l e a r [ " C e r o . m " ] ; 
R e t u r n [ q ] ] * ) 
(* Ejemplo *) 
Read["Q.m"] ;Read["W.m"] ; 
Q[W] 
Close["Q.m"] ;Close["W.m"]; 
Clear[Q,W]; 
63 31 25 11 5 11 37 49 
- { - - , - " , - ( - - ) , - - , - ( - ) , - - , - ( - - ) , - ( - - ) } 
4 4 4 4 4 4 4 4 
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Matriz de pesos correspondiente a un vector de 
parámetros p 
M [ p _ ] : = B l o c k [ { a , n , i , j } , 
n = Length [p] ; 
Read["Cero .m"]; 
a = C e r o [ n , n ] ; 
F o r [ i = l , i < = n , i + + , 
Por [ j - 1 , j<«=n, j++ , 
I f [ i = = j , a [ [ i , j ] ] = 0 , 
a [ [ i , j ] ] = p [ [ i ] ] + p [ [ j ] ] ] ] ] ; 
R e t u r n t a ] ] * ) 
(* Ejemplo *) 
Read["M.m"];Read["P.m"];Read["WT.m"]; 
2*M[P[WT]] 
C lose ["M.m"] ;Cióse ["P.m"];Cióse["WT.m"]; 
Clear[M,WT,P]; 
{{0, 4 7 , 19 , 37 , 2 9 , 37 , 1 3 , 7 } , 
{47, 0, 3 , 2 1 , 1 3 , 2 1 , - 3 , - 9 } , 
{19, 3 , 0, - 7 , - 1 5 , - 7 , - 3 1 , - 3 7 } , 
{37, 2 1 , - 7 , 0, 3 , 1 1 , - 1 3 , - 1 9 } , 
{29, 1 3 , - 1 5 , 3 , 0, 3 , - 2 1 , - 2 7 } , 
{37, 2 1 , - 7 , 1 1 , 3 , 0, - 1 3 , - 1 9 } , 
{13 , - 3 , - 3 1 , - 1 3 , - 2 1 , - 1 3 , 0, - 4 3 } , 
{7 , - 9 , - 3 7 , - 1 9 , - 2 7 , - 1 9 , - 4 3 , 0}} 
40 
Apéndice 
(*=================== Ap. 4.10. === === = = ====== = = = = = 
Representación gráfica de los puntos 
de energía de L correspondientes a la matriz de 
pesos transformada *) 
Readí"Pinta.m"];Read["Oct.m"];Read["L.m"];Read["WT.m"]; 
Pinta[L,Oct,WT] 
Cióse["Pinta.m"];Cióse["Oct.m"];Cióse["L.m"]; 
Close["WT.m"];Clear[Pinta,Oct,WT,L]; 
1=0 
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(*=================== A p . 4 . 1 2 . » • • • • • » • » • • • • - - • • 
===================== LP2 ======== 
A l g o r i t m o d e a p r e n d i z a j e p a r á m e t r i c o 
(CENTRALIZADO) 
C l e a r [ L P 2 ] 
L P 2 [ P _ ] : = B l o c k [ { l , i , j , k , n , w } , 
n = L e n g t h [ P [ [ l ] ] ] ; 
R e a d [ " C e r o . m " ] ; 
w = C e r o [ n , 0 ] ; 
l = L e n g t h [ P ] ; 
F o r [ i = l , i < = l , i + + , 
F o r [ j = l , j < = n , j + + , 
I f [ P [ [ i ] ] [ [ j ] ] - - l , 
w [ [ j ] ] = w [ [ j ] ] + l / 2 , 
I f [ P [ [ i ] ] [ [ j ] ] « 0 , 
w [ [ j ] ] - w [ [ j ] ] - 1 / 2 , 0 ] ] ] ] ; 
m=Sum[w[ [ i ] ] , { i , l , n } ] / n ; 
F o r [ i = l # i < = n , i + + , 
w [ [ i ] ] = w [ [ i ] ] - m ] ; 
R e t u r n [ w ] ] * ) 
(* E j e m p l o *) 
R e a d [ " L P 2 . m " ] ; 
R e a d [ " L . m " ] ; 
LP2[L] 
C i ó s e [ " L P 2 . m " ] ; 
C i ó s e [ " L . m " ] ; 
63 31 25 11 5 11 37 49 
-{--, --, - ( - - ) , - - , - ( - ) , - - , - ( - - ) , - ( - - ) } 
4 4 4 4 4 4 4 4 
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(*=================== Ap. 4 . 1 3 . ==================== 
===================== ParPP =============== 
Clear[ParPP] 
ParPP[v_,P_] :m Block[{r,s}, 
Read["Sim.m"]; 
Read["Cero.m"]; 
r • Cero[2,0]; 
s = Sim[v] ; 
r[[l]]=((v.v-l)P*v).v; 
r[[2]]=((s.s-l)P*s).s; 
Return [r];]*) 
(* Ejemplo: *) 
Clear["ParPP.m"];Read["ParPP.m"];Read["p"] ; 
ParPP[{1,1,1,1,1,0,0,0},p] 
Cióse["ParPP.m"];Close["p"];Clear[ParPP,p]; 
{50, -45} 
(*=============== PriPP ================== 
Clear[PriPP] 
PriPP[v_,P_]:m Block[{p>, 
Read["ParPP.m"]; 
p=ParPP[v,P] [ [ 1 ] ] ; 
Return [p] ; ]*) 
(* Ejemplo: *) 
Clear["PriPP.m"]; 
Read["PriPP.m"];Read["p"];Read["0ct2 .m"] ; 
PriPP [ O c t 2 [ [ l ] ] ,p] 
Cióse ["PriPP.m"];Cióse ["p"];Cióse ["0ct2 .m"] ; 
Clear[PriPP,p,Oct2] ; 
21 
(*=============== SegPP ================== 
Clear[SegPP] 
SegPP[v_,P_]:= Block[{s}, 
Read["SegPP. m" ] ; 
s=ParPP[v,P] [[2]]; 
Return [s];]*) 
(* Ejemplo: *) 
Clear["SegPP.m"] ; 
Read["SegPP.m"];Read["p"] ; 
SegPP[{1,1,1,1,1,0, 0,0},p] 
Cióse["SegPP.m"];Close["p"]; 
Clear[SegPP,p]; 
-45 
(*=============== ParesPP ================== 
Clear[ParesPP] 
ParesPP[L_,P_]:= B l o c k [ { p , n } , 
Read["ParPP.m"] ; 
n = Length[L]; 
p= T a b l e [ P a r P P [ L [ [ i ] ] , P ] , { i , l , n } ] ; 
Return [p]]*) 
(* Ejemplo: *) 
44 
Clear["ParesPP.m"];Read["0ct2.m"] ; 
Read["ParesPP.m"];Read["p"]; 
ParesPP[0ct2,p] 
Cióse["ParesPP.m"];Close["p"];Closet"0ct2.m"]; 
Clear[ParesPP,p,0ct2]; 
{{21, -155}, {7, -85}, {16, -130}, {12, -110}, 
{16, -130}, {4, -70}, {1, -55}, {-1, -45}, {8, -90}, 
{4, -70}, {8, -90}, {-4, -30}, {-7, -15}, {-6, -20}, 
{-10, 0}, {-6, -20}, {-18, 40}, {-21, 55}, 
{-1, -45}, {3, -65}, {-9, -5}, {-12, 10}, {-1, -45}, 
{-13, 15}, {-16, 30}, {-9, -5}, {-12, 10}, {-24, 70}} 
(*=============== P a r p O S P P s s s a s = s = = = = = a a s = = = = = = 
Clear[ParposPP] 
ParposPP[L_,A_] := Block[{n, 1, j , F}, 
Read["ParPP.m"]; 
Read["PriPP.m"]; 
n = Length[L]; 
j=0; 
F=Table[PriPP[L[[i]],A],{i,l,n}]; 
For[i=l,i<=n,++i, 
I f [ F [ [ i ] ] > = 0 , j = j + l , ] ] ; 
Read["Cero.m"]; 
l = C e r o [ j , 2 ] ; 
j - l i 
For [k= l ,k<=n ,++k , 
I f [ P r i P P [ L [ [ k ] ] , A]>«0, 
1 [ [ j ] ] = P a r P P [ L [ [ k ] ] , A ] ; j =j + 1 , ] ] ; 
Return [ 1 ] ] * ) 
(* Ejemplo: *) 
Read["ParposPP.m"]; 
Read["p"];Read["Oct2 .m"]; 
ParposPP[Oct2,p] 
Cióse["Oct2.m"]; 
Cióse["ParposPP.m"]; 
Cióse["p"]; 
Clear[p,Oct2,ParposPP]; 
{{21, -155}, {7, -85}, {16, -130}, {12, -110}, 
{16, -130}, {4, -70}, {1, -55}, {8, -90}, {4, -70}, 
{8, -90}, {3, -65}} 
(*=============== PuntosPP ===================== 
Clear[PuntosPP] 
PuntosPP [X_,P_,n_] := BlockíO, 
Read["ParesPP.m"]; 
ListPlot[ParesPP[X,P], 
PlotStyle->{PointSize[n]}, 
FrameTicks->None, 
AxesLabel->{"I","O"}]]*) 
(* Ejemplo: *) 
Read["p"j ; 
Read^C-ot-m"] ; 
Read["PuntosPP.m"] ; 
PuntosPP[Oct,p,0.006] 
Cióse ["p"]; 
Cióse["Oct.m"]; 
Cióse["PuntosPP.m"]; 
Clear[p,Oct,PuntosPP] ; 
o 
• 
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* 
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. 
-Graphics-
(*=============== Punto2PP ======== 
Clear[Punto2PP] 
Punto2PP[X_,P_,n_]:= Block[{}, 
Read["ParesPP.mN] ; 
ListPlot[ParesPP[X,P], 
PlotStyle->{PointSize[n]}, 
FrameTicks->None, 
Ticks->None, 
AxesLabel->{"I","O"}] ] *) 
(* Ejemplo: *) 
Apéndice 
Read["p"] ; 
Read["Oct .m"]; 
Read["Punto2PP.m"]; 
Punto2PP[Oct ,p ,O.006] 
C i ó s e [ " p " ] ; 
C i ó s e [ " O c t . m " ] ; 
Cióse["Punto2PP.ni"] ; 
C l e a r [ p , O c t , P u n t o 2 P P ] ; 
- G r a p h i c s -
(*=============== Punto3PP ======== 
Clear[Punto3PP] 
Punto3PP[X_,P_ ,n_] := B l o c k [ { } , 
Read["ParposPP.m"]; 
ListPlot[ParposPP[X,P], 
PlotStyle->{PointS±ze[n]}, 
FrameTicks->None, 
Ticks->None, 
AxesLabel->{"I","O"}]]*) 
(* Ejemplo: *) 
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Clear[Punto3PP] ; 
Read["p"] ; 
Read["Oct.m"]; 
Read["Punto3PP.m"]; 
Punto3PP[Oct,p,O.006] 
Cióse["p"]; 
Cióse["Oct.m"] ; 
Cióse["Punto3PP.m"]; 
Clear[p, Oct,Punto3PP] 
-Graphics-
(*=============== PintaPP 
Clear[PintaPP] 
PintaPP[F_,T_,A_]:= Block[{}, 
Read["PuntosPP.m"]; 
Read["Listar.m"]; 
Listar [F]; 
Show[PuntosPP[F,A, . 007] ,PuntosPP[T,A, 
,0.04}], Graphics[{Dashing[{0.03 
Line[{{-300,-300},{300,300}}], 
Text["1=0",{150,200}] 
DisplayFunction:>$DisplayFunction]]*) 
(* Ejemplo: *) 
001], 
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Clear[PintaPP] ; 
Read["q"];Read["Oct.m"];Read["Oct3.m"]; 
Read["PintaPP.m"]; 
PintaPP[Oct3,Oct, q] 
Cióse["q"];Cióse["Oct.m"];Cióse["Oct3 .m"] ; 
Cióse["PintaPP.m"] ; 
Clear[q,Oct,0ct3,PintaPP]; 
o 1=0 
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* 
-Graphics-
(*=============== Pinta2PP »••»••••*•«.»• 
Clear[Pinta2P] 
Pinta2P[F_,T_,A_] : = Block[{}, 
Read["Punto2 PP.m"]; 
Read["Listar.m"]; 
Listar[F]; 
Show[Punto2PP[F,A,.007],Punto2PP[T,A,.001], 
Graphics[{Dashing[{0.03,0.04}], 
Line[{{-300,-300},{300,300}}], 
Text["1=0",{150,200}] 
}1, 
DisplayFunction:>$DisplayFunction]]*) 
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C l e a r [ P i n t a 2 P ] ; 
Read["q"] ;Read["Oct .m"] ;Read["Oct3 .m"] ; 
R e a d [ " P i n t a 2 P . m " ] ; 
P i n t a 2 P [ O c t 3 , O c t , q ] 
C i ó s e [ " q " ] ; C i ó s e [ " O c t . m " ] ; C l o s e [ " O c t 3 . m " ] ; 
C i ó s e [ " P i n t a 2 P . m " ] ; 
Clear[q,Oct,Oct3,Pinta2P]; 
1=0 
X 
-Graphics-
B B B S S B B B S S S B (*=============== LÍStPOS 
C l e a r [ L i s t P o s ] 
L i s t P o s [ G _ , p _ ] : = B l o c k [ { m , n , j , k , l , A , F } , 
Read["Pr iPP.m"]; 
Read["ParPP.m"]¡ 
FBSort [6] ; 
n = L e n g t h [ F ] ; 
m = L e n g t h [ F [ [ l ] ] ] ; 
1=0; 
A = { } ; 
k = l ; 
Whi l e [k <= n, 
(Do[ 
I f [F [ [ i ] ] « F t [ j 1 ] , k = k + l , ] , { i , j , n } ] ; 
I f [ P r i P P [ F [ [ j ] ] , p ] > 0 , 1 = 1 + 1 ; 
P r i n t [ F [ [ j ] ] , N [ P a r P P [ F [ [ j ] ] , p ] ] ] , ] , -
j= k ) ] ; 
Read["Cero .m"]; 
A s C e r o [ l , m ] ; 
1 = 0; 
j - l j 
k=l; 
WhileEk <= n, 
(Do[ 
I f [ F [ [ i ] ] = = F [ [ j ] ] , k = k + l , ] , { i , j , n } ] ; 
I f [ P r i P P [ F [ [ j ] ] , p ] > 0 / 
1=1+1; 
A [ [ l ] ] = F [ [ j ] ] , ] ; 
j= k ) ] ; 
R e t u r n t A ] ] * ) 
Apéndice 
(* E j e m p l o : *) 
R e a d [ " 0 c t 2 . m " ] ; R e a d [ " q " ] ; R e a d [ " L i s t P o s . m " ] 
L i s t P o s [ 0 c t 2 , q ] ; 
C i ó s e t " 0 c t 2 . m " ] ; C l o s e [ " q " ] ; C i ó s e [ " L i s t P o s . m " ] ; 
C l e a r [ 0 c t 2 , L i s t P o s , q ] ; 
o , 
o , 
o , 
o , 
o , 
o , 
o , 
o , 
1 , 
o, 
o, 
o, 
o, 
o, 
• 7 . 5 } 
- 5 2 . 5 } 
• 3 2 . 5 } 
- 5 2 . 5 } 
( 1 . 5 , - 7 . 5 } 
5 . 5 , - 2 7 . 5 } 
1 . 5 , 
1 0 . 5 , 
6 . 5 , 
1 0 . 5 , 
1 . 5 , - 7 . 5 } 
3 . 5 , - 1 7 . 5 
6 . 5 , 
1 8 . 5 , 
1 4 . 5 , 
1 8 . 5 , 
9 . 5 , 
2 3 . 5 , 
-32.5J 
- 9 2 . 5 
- 7 2 . 5 
- 9 2 . 5 ' 
- 47 .5} 
- 1 1 7 . 5 } 
(*=============== LÍStPOS2 ========== 
C l e a r [ L i s t P o s 2 ] 
L i s t P o s 2 [G_,p_] : = B l o c k [ { m , n , j , k, 1 , A , B , F } , 
Read["PriPP.m"]; 
Readí"ParPP.m"]; 
F = S o r t [ G ] ; 
n=Length[F] ; 
m = L e n g t h [ F [ [ l ] ] ] ; 
1=0; 
A = { } ; 
k = i ; 
Whi le ík <= n, 
(Do[ 
I f [ F [ [ i ] ] = = F [ [ j ] ] , k = k + l , ] , { i , j , n } ] ; 
I f [ P r i P P [ F [ [ j ] ] , p ] > = 0 , 1 = 1 + 1 ; 
I f [ParPP [ F [ [ j ] ] , p ] ! = { 0 , 0 } , 
P r i n t [ F [ [ j ] ] , N [ P a r P P [ F [ [ j ] ] , p ] J ] , ] , ] 
j= k ) ] ; 
Read["Cero.m"]; 
A=Cero[l ,m] ; 
1=1¡ 
j = l ¡ 
k = l j 
B = l ¡ 
WhileEk <= n, 
(Do[ 
I f [ F [ [ i ] ] = = F [ [ j ] ] # k = k + l / ] # { i , j , n } ] 
I f [PriPP [ F [ [ j ] ] , p ] > = 0 / 
I f [ P a r P P [ F [ [ j ] ] , p ] ! = { 0 , 0 } , 
A [ [ l ] ] = F [ [ j ] ] ; 1 = 1 + 1 , ] , ] ; 
j= k ) ] ; 
Re turn[A] ]* ) 
(* Ejemplo: ) 
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Read["0ct2.m"];Read["q"];Read["ListPos2 .m"] 
L i s t P o s 2 [ O c t 2 , q ] ; 
Cióse["Oct2.m"];Cióse["q"3;Cióse["ListPos2.m"] ; 
C l e a r [ 0 c t 2 , L i s t P o s 2 , q ] ; 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
0 , 
0 , 
0 , 
1 , 
1 , 
1 , 
1 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
1 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
1 , 
0 , 
0 , 
0 , 
0 , 
0 , 
1 , 
0 , 
0 , 
1 , 
1 , 
0 , 
0 , 
1 , 
0 , 
0 , 
0 , 
0 , 
0 , 
1 , 
0 , 
0 , 
1 , 
0 , 
1 , 
0 , 
1 , 
0 , 
0 , 
0 , 
0 , 
0 , 
1 , 
0 , 
0 , 
0 , 
1 , 
1 , 
0 , 
1 , 
0 , 
0 , 
0 , 
0 , 
0 , 
1 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
1 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0} 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0} 
( 1 . 5 , 
5 . 5 , 
1 . 5 , 
1 0 . 5 , 
6 . 5 , 
1 0 . 5 , 
1 . 5 , 
3 . 5 , 
6 . 5 , 
1 8 . 5 , 
1 4 . 5 , 
1 8 . 5 , 
9 . 5 , 
{ 2 3 . 5 , 
- 7 . 5 } 
- 2 7 . 5 } 
- 7 . 5 } 
- 5 2 . 5 } 
- 3 2 . 5 } 
- 5 2 . 5 } 
- 7 . 5 } 
- 1 7 . 5 
- 3 2 . 5 
- 9 2 . 5 
- 7 2 . 5 
- 9 2 . 5 
- 4 7 . 5 } 
- 1 1 7 . 5} 
(*=============== Pinta3P 
Clear[Pinta3P] 
Pinta3P[F_,T_,A_]:= Block[{G}, 
Read["Punto2PP.m"]; 
Read["ListPos2.m"]; 
G=ListPos2[F,A]; 
Show[Punto2PP[G#A,.007],Punto2PP[T,A,.001], 
Graphics[{Dashing[{0.03,0.04}], 
Line[{{-300,-300},{300,300}}] , 
Text["1=0",{150,200}] 
DisplayFunction:>$DisplayFunction]]*) 
(* Ejemplo: *) 
Readt 
Readí 
Cióse 
Cióse 
Clear 
{ o , o, 
o , o , 
o , o , 
0 , 1 , 
0 , 1 , 
o, 1, 
0 , 1 , 
i , o, 
i , o, 
1, o, 
i , o, 
i , o, 
i , o, 
1 , 1 , 
"q"] ;Read["Oct .m"];Read["Oct2 .m"]; 
" P i n t a 3 P . m " ] ; P i n t a 3 P [ O c t 2 , O c t , q] 
[ " q " ] ; C i ó s e [ " O c t . m " ] ; C l o s e [ " O c t 2 . m " ] ; 
["Pinta3P.m"] ; 
[ q , O c t , O c t 2 , P i n t a 3 P ] ; 
O, 0, 1, 1, o. 
o, 
o, 
o, 
o, 
o, 
1, 
0, 1, o, 
1, o, o, 
0, 1, o, 
1, o, o, 
o, o, o, 
o, o, o, 
o , o , o , o , 
o 
o 
o , o , 
o , o , 
o , o , 
O , 1 , 
o , 
O, 1, 
i , o, 
o, o , 
o , o , 
1, o, o, o, o, 
o, o, o, o, o, 
1=0 
- G r a p h i c s -
Clear [ParrojPP] 
ParrojPP[L_,A_] • B l o c k [ { n , l , j } , 
n s Length [L] ; 
j - l » 
Read["Cero.m"]; 
l = C e r o [ n , 2 ] ; 
C i ó s e [ " C e r o . m " ] ; 
Read["ParPP.m"]; 
F o r [ k = l , k < = n , + + k , 
I f [ P a r P P [ L [ [ k ] ] , A ] [ [ 1 ] ] > = 0 , 
I f [ P a r P P [ L [ [ k ] ] , A ] [ [ 2 ] ] < = 0 , 
I f [ParPP[L[ [k ] ] # A] ! - { 0 , 0 } , 
1 [ [ j ] ] - P a r P P [ L [ [ k ] ] , A ] ; j =j + 1 , ] ] ] ] 
l = D r o p [ l , { j , n } ] ; 
Cióse["ParPP.m"] 
Return [ 1 ] ] 
C lear [ParrojPP] 
ParrojPP[L_,A_] := B l o c k í í n , ! , j } # 
n = L e n g t h [ L ] ; 
l = T a b l e [ 0 , { i , l , n } / { k / l , 2 > ] ; 
Read["ParPP.m"]; 
F o r [ k = l , k < = n , + + k , 
I f [ P a r P P [ L [ [ k ] ] , A ] [ [ 1 3 ] > = 0 , 
I f [ P a r P P [ L [ [ k ] ] , A ] [ [ 2 ] ] < = 0 , 
I f [ P a r P P [ L [ [ k ] ] , A ] ! = { 0 , 0 } , 
Apéndice 
1 [ [ j ] ] =ParPP [L [ [k] ] , A ] ; j - j + 1 , ] ] ] 3 ; 
l = D r o p [ l , { j , n } ] ; 
Cióse["ParPP.m"3; 
Retura [1]] 
Save["Parroj PP.m",Parroj PP] 
Readí"ParrojPP.m"]; 
Read["p"];Read["Oct2.m"]; 
ParrojPP[0ct2,p] 
Cióse["Oct2.m"]; 
Cióse["ParrojPP.m"]; 
Cióse ["p"] ; 
Clear[p ,Oct2 ,ParrojPP] ; 
{{21, -155} , {7, - 8 5 } , {16, -130} , 
{12, - 1 1 0 } , {16, -130} , {4, - 7 0 } , 
{1, - 5 5 } , {8, - 9 0 } , {4, - 7 0 } , 
{8, - 9 0 } , {3, -65}} 
Clear[PunrojPP] 
PunrojPP[X_,P_,n_] := B l o c k [ { } , 
Read["ParrojPP.m"]; 
ListPlot[Parroj PP[X,P], 
PlotStyle->{PointSize[n],RGBColor[1,0,0]}, 
FrameTicks->None, 
Ticks->None, 
AxesLabel->{"I","0"}]] 
Save[•PunrojPP.m",PunrojPP] 
Clear[PunrojPP]; 
Read["p"]; 
Readí"Oct.m"]; 
Read["PunrojPP.m"]; 
PunrojPP[Oct,p,0.006] 
Cióse["p"]; 
Cióse["Oct.m"] ; 
Cióse["PunrojPP.m"]; 
Clear[p,Oct,Punroj PP]; 
o 
-Graphics-
Clear[Pintroj ] 
Pintroj[F_/T_/A_]:= Block[{G}, 
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Read["Punto2PP.m"]; 
Read["PunrojPP.m"] ; 
R e a d [ " L i s t P o s 2 . m " ] ; 
G=LiStPos2 [F ,A] ; 
S h o w [ P u n r o j P P [ G , A , . 0 0 7 ] , P u n t o 2 P P [ T , A , . 0 0 1 ] , 
Graphics[{Dashing[{0.03,0.04}], 
Line[{{-300,-300},{300,300}}] , 
Text["1=0",{150,200}] 
}]* 
DisplayFunction:>$DisplayFunction]] 
Save["Pintroj.m",Pintroj] 
Read["q"];Read["Oct.m"];Read["Oct2.m"]; 
Readí"Pintroj.m"];Pintroj[Oct2,Oct,q] 
Cióse["q"];Cióse["Oct.m"];Cióse["Oct2.m"]; 
Cióse["Pintroj.m"]; 
Clear[q,Oct,0ct2,Pintroj]; 
{0,0, 
{0,0, 
{0,0, 
{0,1, 
{0,1, 
{0,1, 
{0,1, 
{1,0, 
{1,0, 
{1,0, 
{1,0, 
{1,0, 
{1,0, 
{1,1, 
0,0,1,1, 
0,1,0,1, 
0,1,1,0, 
0,0,0,1, 
0,0,1,0, 
0,1,0,0, 
1,0,0,0, 
o, o, o, o, 
o, o, o, o, 
0,0,0,1, 
0,0,1,0, 
0,1,0,0, 
1,0,0,0, 
o, o, o, o, 
0,0>{1.5,-7.5> 
0, 0K5.5, -27.5} 
0,0}{1.5,-7.5} 
0, 0K10.5, -52.5} 
0, 0}{6.5, -32.5} 
0, 0K10.5, -52.5} 
0.0K1.5.-7.5} 
0,1K3.5, -17.5} 
1.0H6.5,-32.5} 
0, 0H18.5, -92.5} 
0, 0K14.5, -72.5} 
0, 0K18.5, -92.5} 
0, 0H9.5, -47.5} 
0.0K23.5,-117.5} 
1=0 
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(*=================== A p . 5 . 1 . = = 
S B S S B S S B S S S S & & B & B S B S B SS B 
La Energía asociada al vector x la definimos 
Eng[x_, A_] := Block[{E, a, b}, 
Read["ParIO.m"]; 
a « ParlO [x, A] [[1]]; 
b - ParlO[x, A][[2]]; 
E • b - a; 
Retum[E]]*) 
(* Ejemplo: energía asociada al patrón (1,1,1,1,1, 
0,0,0), respecto a la matriz transformada WT *) 
Read["WT.m"] ; 
Read["Eng.m"]; 
Eng[{l,l,l,l,l,0,0,0},WT] 
Cióse["Eng.m"]; 
Cióse["WT.m"] ; 
Clear[Eng]; 
Clear[WT]; 
225 
2 
(* Energía asociada al patrón (1,1,0,1,1,0,0,0), 
respecto a la matriz transformada WT *) 
Read["WT.m"]; 
Read["Eng.m"]; 
Eng[{l,l,0,l,l,0,0,0},WT] 
Cióse["Eng.m"]; 
Cióse["WT.m"]; 
-150 
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Algoritmo que nos dice si la componente 
j-ésima del vector de estado x(t) debe pertenecer al 
subgrafo rojo o azul, dependiendo si su aportación 
al grafo rojo es mayor o menor que su aportación al 
azul. La matriz de pesos es A 
Clear[Hebb] 
Hebb[x_,A_,j_Integer]:• 
B l o c k [ { n , a , b , c , w , v } , 
Read["Sim.m"]; 
n = Length[x ] ; 
a = X; 
b = X; 
a [ [ j ] ] = 1; 
b [ [ j ] ] = 0; 
w = A [ [ j ] ] ; 
I £ [ a . w + Sim[b] .w > 0 , v = a , 
I £ [ a . w + Sim[b] .w < 0 , v=b, v=x] ] ; 
R e t u r n [ v ] ] * ) 
(* Ejemplo: vemos que si el vector de estado es por 
ejemplo el {1,1,1,1,1,0,0,0} y la matriz de pesos es 
la matriz transformada WT, entonces el tercer vértice 
da mayor aportación al grao azul que al rojo, 
ya que *) 
Read["WT.m"]; 
Read["Hebb.m"]; 
Hebb[{l,l,l,l,l,0,0,0},WT,3] 
Cióse["Hebb.m"]; 
Cióse["WT.m"]; 
Clear[Hebb]; 
Clear[WT]; 
{1, 1, 0, 1, 1, 0, 0, 0} 
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( * B S E B S e » S S S n E S S I t e r H e b b B S B S S B S B S S E B B S S S a S S S S 
El siguiente algoritmo va preguntando de forma 
asincrona a todos los vértices del grafo si deben o no 
deben cambiar de color, es decir ejecuta Hebbl desde 
i=l hasta i=n 
Clear[IterHebb] 
IterHebb[v_,A_] := 
Block[{t,p,a,b}, 
a=v; 
b=v; 
Read["Hebb.m"]; 
Do[ 
b • Hebb[a,A, i] ; 
a - b,{i,8}]; 
Return[b]]*) 
(* Aplicamos IterHebb al vector (1,1,1,1,1,0,0,0) 
repecto a la matriz transformada WT *) 
Read["IterHebb.m"]; 
Read["WT.m"]; 
IterHebb[{1,1,1,1,1,0,0,0},WT] 
Cióse["IterHebb.m"]; 
Cióse["WT.m"]; 
Clear[IterHebb]; 
Clear[WT]; 
{1, 1, 0, 1, 0, 1, 0, 0} 
C ' B S S S S B S E S S S S S S S R e C H e b b B B B S B S B B B S B B S S B S E B S B B 
El siguiente algoritmo itera IterHebb hasta que el 
patrón de entrada coincide con el de salida. 
Clear[RecHebb] 
RecHebb[v_,A_] :• 
Block[{t,a,b,n}, 
Read["IterHebb.m"]; 
a • V; 
b = IterHebb[a,A]; 
t-1» 
While[a!=b, 
Xf[t--1, 
b=IterHebb[a,A], 
a=b; 
b=IterHebb[a,A]]; 
t = t + l ] ; 
Returníb]]*) 
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(* Ejemplo: *) 
Read["WT.m"]; 
Read["RecHebb. m" ]; 
RecHebb [{1,1,1,1,1,0, 0,0},WT] 
Cióse ["WT.m"] ; 
Cióse["RecHebb.m"]; 
Clear[WTJ; 
Clear[RecHebb]; 
{1, 1, 0, 1, 0, 1, 0, 0} 
59 
/**************** Jun. 5.3. ******************* 
Representamos gráficamente todos los PE's corres-
pondientes a todos los posibles estados de la red 
que son estables respecto al algoritmo RecHebb *) 
Read["WT.m"];Read["Oct.m"];Read["RecHebb.m"]; 
Read["Pinta.m"]; 
F=Table[RecHebb[Oct[[i]],WT],{1,1,256}]; 
Pinta[F,Oct,WT] 
Cióse["WT.m"];Cióse["Oct.m"];Cióset"RecHebb.m"]; 
Cióse["Pinta.m"3; 
Clear[WT,Oct,RecHebb,Pinta,F]; 
{1, 1, 0, 1, 0, 1, 0, 0} 
o 
1=0 
100 
-100 s 
s -100 
y 
-200 
y 
100 200 300 
« 
-300 
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(•Representamos gráficamente todos los PE's corres-
pondientes a todos los posibles estados de la red 
que son estables respecto al algoritmo RecHebb, 
pero sin dibujar referencias *) 
Read["WT.m"] ;Read["Oct.m"] ;Read["RecHebb.mN]; 
D o a H T w P¿3Qt&2 •SLN ] * 
F = T a b l e [ R e c H e b b [ Ó c t [ [ i ] ] , W T ] , { i , 1 , 2 5 6 } ] ; 
P i n t a 2 [ F , 0 c t , W T ] 
Cióse["WT.m"];Cióse["Oct.m"];Cióse["RecHebb.m"] ; 
Cióse¿"Pinta2.m"]; 
ClearíWT,Oct,RecHebb,Pinta2,F]; 
{1, 1, 0, 1, 0, 1, 0, 0} 
1=0 
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/ * * * * * * * * * * * * * * * * J^n. 5 . 4 . * * * * * * * * * * * * * * * * * * * ) 
Solve [ {x -y==I t -Ot ,x / (n l -2) +y/nO==0}, { x , y } ] 
{{y -> - I t + Ot + 
(-2 + n i ) ( - I t + Ot) 
2 - nO - n i 
(-2 + ni) ( - I t + Ot) 
. . x -> }} 
2 - nO - n i 
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(*=================== Ap. 5 . 5 . ==================== 
===================== HebbP ==================== 
Algoritmo que nos dice si la componente j-ésima del vector 
de estado x(t) debe pertenecer al subgrafo rojo o azul, 
dependiendo su aportaciónal grafo rojo es mayor o menor 
que su aportación al azul.El algoritmo HebbP tiene como 
entrada el vector de estado x, el vector de parámetros A 
y la componente j respecto a la cual estamos viendo si su a 
al subgrafo rojo es mayor o menor que su aportación al 
azul. 
Clear[HebbP] 
HebbP[x_,P_,j_Integer]:= 
Block[{n,ni,nO,a,b,v,q,WT}, 
Read["Sim.m"]; 
n = Length[x] ; 
ni = x.x; 
nO = n - ni; 
a = x; 
b = X; 
v = x; 
b[[j]] = 1; 
a[[j]] = 0; 
If[n0 == l,q = P.Sim[b]/(nl-l)P.a, 
If[nl==l#q = P.Simíb]/(nO-l)P.Simia] , 
If[n0==0,v=a,If[nl==0,v=b, 
If[(nO-l)P.Sim[a]a>(nl-l)P.a,v«x, 
q = P.Sim[b]/((nO-l)P.Sim[a]-(nl-l)P.a)]]]]]; 
If[q >l/(n-2),v=b,v=a]; 
Returaív]]*) 
(* Ejemplo: vemos que si el vector de estado es por 
ejemplo el {1,1,1,1,1,0/0,0} y el vector de paramtros 
es ele vector centralizado q, entonces el tercer 
vértice dá mayor aportación al grafo azul que al rojo, 
ya que *) 
Read["q"] ; 
Read["HebbP.m"J ; 
HebbP[{l,l,l,l,l,0,0,0},q,3] 
Cióse["HebbP.m"]; 
Cióse["q"]; 
Clear[HebbP]; 
Clear[q]; 
{1, 1, 0, 1, 1, 0, 0, 0} 
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(*=============== IterHebP ===================== 
El algoritmo IterHebP itera el algoritmo HebbP de la 
primera a la ultima componente; es decir, va preguntando 
a todas y cada una de las neuronas de pía primera a la 
última si dicha neuona debe pertenecer al grafo rojo o al 
azul 
Clear[IterHebP] 
IterHebP[v_,A_] :-
Block[{t,p,a,b}, 
a=v; 
brV; 
Read["HebbP. m"]; 
Do[ 
b = HebbP[a,A,i]; 
a - b,{i,8}]; 
Return[b]]*) 
(* Aplicamos IterHebP al vector (1,1,1,1,1,0,0,0) *) 
Read["IterHebP.m"]; 
Read["q"]; 
I t e r H e b P [ { 1 , 1 , 1 , 1 , 1 , 0 , 0 , 0 } , q ] 
Cióse["IterHebP.m"]; 
Cióse["q"]; 
Clear[IterHebP]; 
Clear [q] ; 
{1, 1, 0, 1, 0, 1, 0, 0} 
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( * = = = = = = = = = = = = = = = ReCHebP • « = » • • • » » = « • = « 
El siguiente módulo itera IterHebl hasta que la 
entrada es igual a la salida 
Clear[RecHebP] 
RecHebP[v_,A_] :* 
Block[{t,a,b,n}, 
Read["IterHebP.m"]; 
a • v; 
n B Length[v]; 
bsIterHebP[a,A]; 
t-li 
While[a!=b, 
If[t--l. 
b=IterHebP[a,A], 
a=b; 
b=IterHebP[a,A]]; 
t = t + l ] ; 
Return[b]]*) 
(* Aplicamos RecHebP al vector (1,1,1,1,1,0,0,0) *) 
Read["q"] ; 
Read["RecHebP.m"]; 
RecHebP [{l,l,l,l,l,0,0,0},q] 
Cióse ["q"] ; 
Cióse["RecHebP.m"]; 
Clear[q]; 
Clear[RecHebP]; 
{1, 1, 0, 1, 0, 1, 0, 0} 
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B S S S S B S S S S S S S E S S S S S S B S S B S B S B S S B B S S S S B B B B S 
B S S S S S B S S S S B S B S S B S S B S S S B B B S S S B S B S S S S B S S B S 
Ejemplo, podemos representar gráficamente todos 
los PE's correspondientes a los plintos de salida 
de aplicar el algoritmo RecHebP a todos los posibles 
estados de la red *) 
Read["q"];Read["Oct.m"];Readí"RecHebP.m"]; 
Read["PintaPP.m«]; 
F-Table[RecHebP[Oct[[i]],q],{i,1,25}] ; 
PintaPP[F,Oct,q] 
Cióse["q"];Cióset"Oct.m"];Cióse["RecHebP.m"]; 
Cióse["PintaPP.m"]; 
Clear[q,Oct,RecHebP,PintaPP,F]; 
0, 0, 1, 0, 1, 0, 1, 1} 
1, 1, 0, 1, 0, 1, 0, 0} 
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(*=================== Ap. 5.7. ==================== 
s s s s s s s s s s s s s s s s s s s s s R e j 1 0 tcssssssssssssssassss 
ReljI0[x_,A, j], es la función con la cual se obtiene el 
peso relativo del vértice j-esimo del vector x respecto 
a la matriz A. 
Clear[ReljI0] 
ReljI0[x_,A_#j Integer]:• 
Block[{w#PrilO,SeglO,Reíj,s}, 
Read["Sim.m"]; 
s • Sim[x]; 
Read["ParI0 .m"] ; 
P r i l O = P a r l O [ x , A ] [ [ 1 ] ] ; 
SeglO = Par lO[x ,A] [ [ 2 ] ] ; 
w « { } ; 
w = A [ [ j ] ] ; 
If íx[[j]]==l, 
If[PrilO « 0,Relj=2/x.x,Relj=x.w/PriIO], 
If[SeglO •• 0,Relj=2/s.s,Relj=s.w/SegIO]]; 
Return[Relj]]*) 
(* Ejemplo: *) 
Read["W.m"];Read["ReljIO.m"] ; 
R e í j X O [ { 1 , 1 , 1 , 1 , 1 , 0 , 0 , 0 } , * , 3 ] 
C i ó s e ["W.m"] ;Close ["Re l j IO.m"] ; 
Clear[W,Rel jIO] ; 
1 
- ( - ) 
5 
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(*=================== Ap. 5 . 8 . ==================== 
S B S S S S S S S S S S S S S S E B S S B H e b b l B B S B B S S B B B S S S B B B B S B 
Clear[Hebbl] 
Hebbl [x_ ,A_ , j_Integer ] :B B l o c k [ { n , R e l j , R a , R b , v , a , b , c } , 
Read["ReljIO.m"]; 
v B x; 
a B x; 
b B x; 
a [ [ j ] ] = 1; 
b [ [ j ] ] « 0; 
n B Length[x] ; 
Read["Sim.m"] ; 
c « s i m [ b ] ; 
Ra B ReljIO[a,A, j ] ; 
Rb B R e l j I O [ c , A , j ] ; 
I£[Ra > Rb,v=a,If[Rb > Ra,v=b,v=x]] ; 
Returnív]]*) 
(* Ejemplo: *) 
Read["WT.m"];Read["Hebbl.m"]; 
Hebbl[{l,1,1,1,1,0,0,0},WT,3] 
Close["WT.m"];Cióse["Hebbl.m"]; 
Clear [Hebbl] ; 
{1, 1, 0, 1, 1, 0, 0, 0} 
( * S S S B S B B B S S S S S S S I t e r H e b l S S B S B B B B S S S S S B S S B S B S S 
Clear[IterHebl] 
IterHebl[v_,A_] :» 
Block[{t,p,a,b}, 
Read["Hebbl.m"]; 
a=v;b=v; 
Do[ 
b B Hebbl[a,A,i]; 
a = b,{i,8}]; 
Return[b]]*) 
(* Ejemplo: *) 
Read["WT.m"];Read["IterHebl.m"]; 
IterHebl[{1,1,1,1,1,0,0,0},WT] 
Cióse["WT.m"];Cióse["IterHebl.m"]; 
Clear[WT,IterHebl]; 
{1, 1, 0, 1, 1, 1, 0, 0} 
(*=============== RecHebl 
Clear[RecHebl] 
RecHebl[v_,A_] : = 
Block[{ t ,a ,b ,n} , 
Read["IterHebl.m"]; 
a • v; 
n • Length[v]; 
b=IterHebl[a,A]; 
t - l i 
While[a!=b, 
If [ t « - l , 
b-IterHebl[a,A], 
a=b; 
bdterHebl [a, A] ] ; 
t = t + l ] ; 
Return[b]]*) 
(* Ejemplo: *) 
Read ["WT.m"]; Read [ "RecHebl. m"] ; 
RecHebl [{1,1,1,1,1,0,0,0}, WT] 
Cióse ["WT.m"];Cióse ["RecHebl.m"]; 
Clear[WT,RecHebl]; 
{1, 1, 0, 1, 0, 1, 0, 0} 
Apéndice 
(* ==== === Ap. 5.9. ================ 
Ejemplo, podemos representar gráficamente todos 
los PE's correspondientes a los puntos de salida 
de aplicar el algoritmo RecHebP a todos los posibles 
estados de la red 
Read["WT.m"] ;Read["Oct.m"] ;Read["RecHebl.m"]; 
Read["Pinta.m"] ; 
F=Table[RecHebl[Oct[ [ i ] ] ,WT],{ i , 1 , 2 5 6 } ] ; 
Pinta[F,Oct,WT] 
Cióse["WT.m"];Cióse["Oct.m"];Cióse["RecHebl .m"]; 
Cióse["Pinta.m"]; 
Clear[WT,Oct,Pinta,F,RecHebl]; 
0, 0, 1, 0, 1, 0, 1, 1 
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(*=================== Ap. 5.10. s< 
S S B S S S S S S S S sa: 
==B======== RejPP >•• 
¡ s a s B S 
Peso r e l a t i v o de l v é r t i c e j - e s i m o , l a entrada es 
e l vec tor de es tado x, e l v e c t o r de parámetros p 
y l a componente j - e s ima 
Clear[ReljPP] 
Rel jPP[x_ ,P_ , j_Integer] := B l o c k [ { w , n , s } , 
Read["Sim.m"]; 
s • S im[x]; 
n • Length[x]; 
w • 0; 
I f t x t E j ] ] « 1, 
I £ [ x . x • • n,w>4/n, 
I £ [ x . x » l ,w=2, 
I£ [P .x • • 0,w = 2 / x . x , 
w = l / ( x . x - 1 ) + ( ( x . x - 2 ) * P [ [ j ] ] ) / ( ( x . x - 1 ) * P . x ) ] 3 ] , 
I f [ s . s «= n,w=4/n, 
I f t s . s == l ,w=2, 
I £ [ P . s == 0, w = 2 / s . s , 
w = l / ( s . s - l ) + ( ( s . s - 2 ) * P [ [ j ] ] ) / ( ( s . s - l ) * P . s ) ] ] ] ] ; 
Returníw]]*) 
(* Ejemplo *) 
Read["p"] ;Read["ReljPP.m"]; 
R e l j P P [ { l , l , l , l , l , 0 , 0 , 0 } , p , 5 ] 
Cióse["p"] ;Cióse["ReíjPP.m"] ; 
Clear[p,ReljPP] ; 
1 
10 
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ln[1]:= 
(*=============== VecprPP ==================== 
Vector de pesos relativos: la entrada es el vector 
de estado x y el vector de parámetros p. La salida 
es el vector cuyas componentes son los pesos relati-
vos de cada uno de los vértices 
Clear[VecprPP] 
VecprPP[x_,p_] := Block[{w,j}, 
n = Length[x]; 
Read["ReljPP.m"]; 
w = T a b l e [ R e l j P P [ x , p , j ] , { j , l , n } ] ; 
Retura[w]]*) 
(*Ejemplo *) 
Read["p"];Read["VecprPP.m"]; 
VecprPP[{1,1,1,1,1,0,0,0},?] 
Cióse["p"];Cióse["VecprPP.m"] ; 
Clear[p,VecprPP]; 
28 16 1 17 1 7 11 4 
> / \ i i i i i i 
25 25 5 50 10 15 15 5 
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(*=================== A p . 5 . 1 1 . 
C l e a r [ H e b 2 P ] 
H e b 2 P [ x _ , A _ , j _ I n t e g e r ] : = B l o c k [ { n , R e l j , v , a , b } , 
R e a d [ " R e l j P P . m " ] ; 
v • x ; 
a = x ; 
b • x ; 
a [ [ j ] ] = 1 ; 
b [ [ j ] ] = 0 ; 
n = L e n g t h [ x ] ; 
R e l j • R e l j P P [ x , A , j ] ; 
I f [ v [ [ j ] ] = = l , I f [ R e l j > 0 , v = a , l f [ R e l j < 0 , v = b , v = x ] ] , 
I f [ R e l j > 0 , v = b , l f [ R e l j < 0 , v = a , v = x ] ] ] ; 
R e t u r n í v ] ] * ) 
(* E j e m p l o *) 
R e a d [ " p " ] ;Read["Heb2P .m"] ; 
H e b 2 P [ { l , l , l , l , l , 0 , 0 , 0 } , p , 3 ] 
C i ó s e [ " p " ] ; C i ó s e [ " H e b 2 P . m n ] ; 
C l e a r [ p , H e b 2 P ] ; 
{ 1 , 1 , 0 , 1 , 1 , 0 , 0 , 0} 
(*=============== I t r H e b 2 P ===================== 
C l e a r [ I t r H e b 2 P ] 
I t r H e b 2 P [ v _ , A _ ] : = 
B l o c k [ { t , p , a , b } / 
R e a d [ " H e b 2 P . m " ] ; 
a = v ; b = V ; 
D o [ 
b = H e b 2 P [ a , A , i ] ; 
a = b , { i , 8 > ] ; 
R e t u r n [ b ] ; ] * ) 
(* E j e m p l o *) 
Read["p"] ;Read["ItrHeb2P.m"] ; 
XtrHéb2P[{l,l,l,l,l,0,0,0},p] 
Cióse["p"];Cióse["ItrHeb2P.m"]; 
Clear[p,ItrHeb2P]; 
{1, 1, 0, 1, 1, 0, 0, 0} 
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(*=============== RcHeb2P ====== = = = ==== = ==== = = = 
Clear[RcHeb2P] 
RcHeb2P[v_,A_] := 
B l o c k [ { t , a , b , n } , 
Read["ItrHeb2P.m"]; 
Read["Cero .m"]; 
Read["Uno.m"]; 
a • v ; 
n • L e n g t h [ v ] ; 
I f [ a s s C e r o [ n , 0 ] , b = U n o [ n , 0 ] , b = C e r o [ n , 0 ] ] ; 
t = l ; 
W h i l e [ a ! = b , 
I f [ t - - l , 
b = I t r H e b 2 P [ a , A ] , 
a=b; 
b = I t r H e b 2 P [ a , A ] ] ; 
t = t + l ] ; 
R e t u r n [ b ] ] * ) 
(* Ejemplo *) 
Read["pn] ;Read[,,RcHeb2P.xn"] ; 
RcHeb2P[{1,1,1,1,1, 0,0,0},p] 
Cióse["p"] ;Cióse["RcHeb2P.m"] ; 
Clear[p, RcHeb2P]; 
{1, 1, 0, 1, 1, 0, 0, 0} 
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(•Ejemplo, podemos representar gráficamente todos 
los PE's correspondientes a los puntos de salida 
de aplicar el algoritmo RecHebP a todos los posibles 
estados de la red *) 
Read["q"];Read["Oct.m"];Read["RcHeb2P.m"]; 
F=Table[RcHeb2P[0ct[[i]l ,q] , { i , 1 ,256}] ; 
Cióse ["RcHeb2P.m"] ; 
Clear[RcHeb2P]; 
Read["Pintroj.m"]; 
Pintroj [F,Oct,q] 
Cióse["q"] ;Close["Oct.m"] ; 
Cióse ["Pintroj .m"] ; 
C l e a r [ q , O c t , P i n t r o j , F ] ; 
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(*=================== Ap. 6 . 1 . ==================== 
I¡I==== = = = = ¡ = ====«====*) 
Read["q"] ;Read["ReljPP.m"]; 
N [Reí jPP [ { 1 , 1 , 1 , 1 , 1 , 1 , 0 , 0 } , q , 4 ] ] 
Cióse["q"];Cióse["ReíjPP.m"]; 
Clear[q ,Re l jPP] ; 
0.302326 
Apéndice 
(*=================== A p . 6 . 2 . = = = = = = = = = = = = = = = = = = = = 
===================== ProAbs ==================== 
Algoritmo que teniendo como entrad un vector de 
parámetros q, nos da como salida los prototipos 
absolutos 
Clear[ProAbs] 
P r o A b s [ p _ , j _ I n t e g e r ] : = B l o c k [ { q , m , s , n , f } , 
Read["Cero.m"]; 
n = L e n g t h [ p ] ; 
s = C e r o [ n , n ] ; 
C i ó s e [ " C e r o . m " ] ; 
C l e a r [ C e r o ] ; 
f=0; 
q = R e v e r s e [ S o r t [ p ] ] ; 
F o r [ i = l , i < = n , + + i , f = 0 ; 
m = q [ [ i ] ] ; I f [ i = = l , , s [ [ i ] ] = s [ [ i - 1 ] ] ] ; 
For [k= l ,k<=n ,++k, 
I f [ p [ [ k ] ] = = m , 
I f [ s [ [ i , k ] ] = = 0 , I f [ f = = 0 , s [ [ i , k ] ] = 1 ; f = 1 , ] , ] ] ] ] ; 
R e t u r n [ s [ [ j ] ] ] ] * ) 
(* Ejemplo: *) 
Read["q"] ;Read["ProAbs.m"] ; 
Table [ProAbs[q , i ] , { i , l , L e n g t h [ q ] } ] 
C i ó s e [ " q " ] ; C i ó s e [ " P r o A b s . m " ] ; 
C lear [q ,ProAbs] 
{ { 1 , 0, 0, 0, 0, 0, 0, 0 } , 
{ 1 , 1, 0, 0, 0, 0, 0, 0 } , 
{ 1 , 1, 0, 1, 0, 0, 0, 0 } , 
{ 1 , 1, 0, 1, 0, 1, 0, 0 } , 
{ 1 , 1, 0, 1, 1, 1, 0, 0 } , 
{ 1 , 1, 1, 1, 1, 1, 0, 0 } , 
{ 1 , 1, 1, 1, 1, 1, 1, 0 } , 
{ 1 , 1, 1, 1, 1, 1, 1, 1}} 
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(* Listamos l o s PE"s de l o s Protot ipos Absolutos *) 
Read["q"];Read["ProAbs.m"]; 
Read["ParesPP.m"]; 
PsTable [ProAbs[q , i ] , { i , l , L e n g t h [ q ] > 3 ; 
Do[Print[ParesPP[P, q] [ [ j ] ] ] , { j , 1 , 8 } ] 
Close["q"];Close["ProAbs.m"];Cióse["ParesPP.m"]; 
Clear[q,ProAbs,ParesPP,P] 
189 
{0, - ( - - - ) } 
2 
47 235 
{--, - ( - - - ) } 
2 2 
105 
{-- - , -105} 
2 
{87, -87} 
111 
{111, -(---)} 
2 
215 43 {---, -(-)} 
2 2 
147 
{---, 0} 
2 
{0, 0} 
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( « = Ap. 6.3 
Read["g"];Read["ProAbs.m"];Read["Pintar2P.m"]; 
Read["Oct.m"]; 
F s T a b l e [ P r o A b s [ g , i ] , { i , l , L e n g t h [ q ] } ] ; 
Pintar2P[F,Oct, g] 
Cióse["g"];Cióse["ProAbs.m"]; 
Cióse["Pintar2P.m"];Close["Oct.m"]; 
Clear[g,ProAbs,Pintar2P,F,Oct] 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
0 , 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
0 , 
0 , 
0 , 
0 , 
0 , 
1 , 
1 , 
1 , 
0 , 
0 , 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
0 , 
0 , 
0 , 
0 , 
1 , 
1 , 
1 , 
1 , 
0 , 
0 , 
0 , 
1 , 
1 , 
1 , 
1 , 
1 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
1 , 
1 , 
0 
0 
0 
0 
0 
0 
0 
1 
Apéndice 
Read["q"];Read["ProAbs.m"]; 
Read["VecprPP.m"]; 
F=Table[ProAbs[q, i ] , { i , l , L e n g t h [ q ] } ] ; 
T a b l e [ V e c p r P P [ F [ [ i ] ] , q ] , { i , 1 , L e n g t h [ q ] } ] 
Cióse["q"];Cióse["ProAbs.m"];Cióse["VecprPP.m"]; 
Clear[q,ProAbs,VecprPP,F] 
46 94 4 44 4 124 
-[-{o, - ( - - - ) , ---, ---, ---, ---, ---, 
189 189 189 189 189 189 
22 97 5 57 5 121 
}, {0, 0, ---, --, ---, --, ---, 
27 235 47 235 47 235 
29 4 68 3 58 2 6 18 3 
47 5 105 7 105 7 35 35 5 
121 89 83 23 21 23 95 
174' 174 174 58 58' 58' 174* 
107 25 17 68 12 8 12 2 
174 37 37 111 37 37 37 3 
80 169 21 7 13 33 13 
111 215 43 215 43 215 43 
26 34 38 52 4 
-- 0, 0}, {--, --, -(---) / 
21 49 147 147 49 
52 68 
, -(---), 0}, 
147 147 
{0, 0, 0, 0, 0, 0, 0, 0}} 
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(*=================== Ap. 6 . 5 . == 
Read["q"];Read["ProAbs.m"];Read["VecprPP.m"]; 
F = T a b l e [ P r o A b s [ q , i ] , { i , 1 , L e n g t h [ q ] } ] ; 
T a b l e [ M i n [ V e c p r P P [ F [ [ i ] ] , q ] ] , { i , 1 , L e n g t h [ q ] } ] 
C i ó s e [ " q " ] ; C i ó s e [ " P r o A b s . m " ] ; C i ó s e [ " V e c p r P P . m " ] ; 
Clear[L,q ,ProAbs ,VecprPP] 
46 6 21 8 7 
- { - ( - - - ) , 0, - - , - - , - - , - ( - - - ) , 
189 35 58 37 215 
68 
- - ( - - - ) , 0} 
147 
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Read["q"] ;Read["ProAbs.m"];Read["VecprPP.m"]; 
F=Table[ProAbs[q , i ] , { i , 1 , L e n g t h [ q ] } ] ; 
b = M a x [ T a b l e [ M i n [ V e c p r P P [ F [ [ i ] ] , q ] ] , { i , 1 , L e n g t h [ q ] } ] ] 
C i ó s e [ " q " ] ; C i ó s e [ " P r o A b s . m " ] ; C i ó s e [ " V e c p r P P . m " ] ; 
C lear [L ,q ,ProAbs ,VecprPP] 
21 
58 
ümb[p_]:= B l o c k [ { n 0 , n l , n , a l , a 2 , a , b l , b 2 , b , u } , 
Read["Sim.m"]; 
Read["Cero .m"]; 
n = Length [p] ; 
u = C e r o [ n , 0] ; 
F o r [ i = l , i < = n , i + + , 
u [ [ i ] ] - 1 ] ; 
For [ j = 3 , j < = n - 2 , j++ , 
a = N [ l - S q r t [ ( ( n - j - l ) ( j - 2 ) ) / ( ( j - 1 ) ( n - j ) ) ] ] ; 
u [ [ j ] ] - a ] ; 
R e t u r n [ u ] ] * ) 
Read["q"];Read["ümb.m"]; 
L=Umb [q] 
a = Min[L] 
M i n [ a , b ] 
C l o s e [ " q " ] ; C i ó s e [ " U m b . m " ] ; 
C l e a r [ a , b , q , U m b , L ] ; 
{ 1 , 1, 0 . 3 6 7 5 4 4 , 0 . 2 9 2 8 9 3 , 0 . 2 9 2 8 9 3 , 
0 . 3 6 7 5 4 4 , 1, 1} 
0 .292893 
0 .292893 
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(*=================== Ap. 6 . 7 . ==================== 
===================== Heb3P =================a 
Clear[Heb3P] 
Heb3P[x_,A_,p_,j_Integer]:= B l o c k [ { n , R e l j , v , a , b } , 
Read["ReljPP.m"] ; 
v = x; 
a = x; 
b = x; 
a [ [ j ] ] = 1; 
b [ [ j ] ] = 0; 
n = Length[x]; 
Relj = R e l j P P [ x , A , j ] ; 
I f [ v [ [ j ] ] = = l , I f [ R e l j > p ,v=a , I£ [Re l j < p , v = b , v = x ] ] , 
I f [ R e l j > p , v = b , I f [ R e l j < p , v = a , v = x ] ] ] ; 
Retura[v]]*) 
Read["p"] ;Read["ReljPP.m"] ; 
ReljPP[{l,l,l,l,l,0,0,0},p,3] 
Cióse["p"];Cióse["ReíjPP.m"] ; 
Clear[p#ReljPP] ; 
1 
-(-) 
5 
Read["p"] ;Read["Heb3P.m"]; 
Heb3P[{l, 1 , 1 , 1 , 1 , 0 , 0 , 0 } , p , 0 . 2 9 2 8 9 3 , 3 ] 
Close["p"] ;Cióse["Heb3P.m"] ; 
Clear[p,Heb3P]; 
{1, 1, 0, 1, 1, 0, 0, 0} 
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(*=================== Ap. 6 . 8 . ==================== 
===================== ItrHeb3P ==================== 
C l e a r [ I t r H e b 3 P ] 
I t r H e b 3 P [ v _ , A _ , p _ ] : = B l o c k [ { a , b } , 
Read["Heb3P.m"]; 
a=v; 
b=v; 
n = Length [v] ; 
Do[ 
b = H e b 3 P [ a , A , p , i ] ; 
a = b , { i , n } ] ; 
R e t u r n [ b ] ] * ) 
(*=================== Ap. 6 . 9 . ==================== 
« === = ==== ========= === === ===*) 
Readt"p"] ;Read[nItrHeb3P.m"] ; 
ItrHeb3P[{1,1,1,1,1,O,O,0},p,0.292893] 
Cióse["p"];Cióse["ItrHeb3P.m"] ; 
Clear[p,ItrHeb3P]; 
{1, 1, 0, 1, 0, 1, 0, 0} 
(*=== = = = s s = = = = = = s = = = = = A p # 6.10. = ============= === === 
===================== EngPP ==================== 
Clear[EngPP] 
EngPP[x_ ,p_ ] := B l o c k [ { e , a , b } , 
Read["PriPP.m"]; 
Read["SegPP.m"] ; 
a = P r i P P [ x , p ] ; 
b = S e g P P [ x , p ] ; 
e = a*b; 
R e t u r n í e ] ] * ) 
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Ap. 6 . 1 1 , 
Readt-p"];Read["Heb3P.m"];Read["Heb3P.m"]; 
Read["EngPP.m"3; 
{ { 1 , 1 , 1 , 1 , 1 
{ H e b 3 P [ { l , l 
EngPP[Heb3P 
{ H e b 3 P [ { l , l 
EngPP[Heb3P 
{ H e b 3 P [ { l , l 
EngPP[Heb3P 
{ H e b 3 P [ { l , l 
EngPP[Heb3P 
{ H e b 3 P [ { l , l 
EngPP[Heb3P 
{ H e b 3 P [ { l , l 
EngPP[Heb3P 
{ H e b 3 P [ { l , l 
EngPP[Heb3P 
{ H e b 3 P [ { l , l 
EngPP[Heb3P 
O , O , 0 } , E n g P P [ { 1 , 1 , 1 , 1 , 1 , 0 , O , 0 } , p ] } 
l , l , l , 0 , 0 , 0 } , p , 2 1 / 5 8 , l ] , 
{ l , l , l , l , l , 0 , 0 , 0 } , p , 2 1 / 5 8 , l ] , p ] > 
l , l , l , 0 , 0 , 0 } , p , 2 1 / 5 8 , 2 ] , 
{ l , l , l , l , l , 0 , 0 , 0 } , p , 2 1 / 5 8 , 2 ] , p ] } 
l , l , l , 0 , 0 , 0 > , p , 2 1 / 5 8 , 3 ] , 
{ l , l , l , l , l , 0 , 0 , 0 } , p , 2 1 / 5 8 , 3 ] , p ] > 
0 , l , l , 0 , 0 , 0 } , p , 2 1 / 5 8 , 4 ] , 
{ l , l , 0 , l , l , 0 , 0 , 0 } , p , 2 1 / 5 8 , 4 ] , p ] } 
O , 1 , 1 , 0 , 0 , 0 } , p , 2 1 / 5 8 , 5 ] , 
{ l , l , 0 , l , l , 0 , 0 , 0 } , p , 2 1 / 5 8 , 5 ] , p ] } 
0 , l , 0 , 0 , 0 , 0 } , p , 2 1 / 5 8 , 6 ] , 
{ l , l , 0 , l , 0 , 0 , 0 , 0 } , p , 2 1 / 5 8 , 6 ] , p ] } 
0 , l , 0 , l , 0 , 0 } , p , 2 1 / 5 8 , 7 ] , 
{ l , l , 0 , l , 0 , l , 0 , 0 } , p , 2 1 / 5 8 , 7 ] , p ] } 
0 , l , 0 , l , 0 , 0 } , p , 2 1 / 5 8 , 8 ] , 
{ l , l , 0 , l , 0 , l , 0 , 0 } , p , 2 1 / 5 8 , 8 ] , p ] } 
C l o s e [ " p n ] ; C i ó s e [ " H e b 3 P . m " ] ; C i ó s e [ " E n g P P . m " ] ; 
Clear[p ,Heb3P,EngPP]; 
{ { 1 , 1, 
{ { 1 , 1, 
{ { 1 , 
{ { 1 , 
{ { 1 , 
{ { 1 . 
{ { 1 , 
{ { 1 , 
{ { 1 , 
1, 
1, 
1, 
1, 
1, 
1, 
1, 
1, 
1, 
1, 
0, 
0, 
o, 
o, 
o, 
o, 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
1 
1 
1, 
1 
o 
i , o 
i , o 
o 
o, 
o, 
o, 
o, 
o; 
1, 
1, 
1, 
o 
o 
o 
o 
o 
o 
o 
o 
o, 
0} 
0} 
0} 
0} 
0} 
0} 
0} 
0} 
0} 
-2250} 
-2250} 
-2250} 
-5400} 
-5400} 
-5850} 
-7344} 
-7344} 
-7344} 
(*=================== Ap. 6.12. ========= 
===================== RcHeb3P ========= 
Clear[RcHeb3P] 
RcHeb3P[v_,A_,p_] :* 
B l o c k [ { t , a , b , n } , 
Read[NItrHeb3P.m"] ; 
a = v; 
a = Length[v] ; 
b=ItrHeb3P[a,A,p]; 
t « l ; 
Whi le [a ! -b , 
I f [ t - - l , 
b»ItrHeb3P[a,A,p] , 
asb; 
b=ItrHeb3P[a,A,p]]; 
t = t + l ] ; 
Return[b]]*) 
(* Ejemplo: *) 
Read["p"];Read["RcHeb3P.m"]; 
RcHeb3P[{l,l,l,l,l,0,0,0},p,0.292893] 
Close["p"];Cióse["RcHeb3P.mH] ; 
Clear[p,RcHeb3P]; 
{1, 1, 0, 1, 0, 1, 0, 0} 
Apéndice 
Ap . 6 . 1 3 . 
« c : \ W n m a t h 2 2 \ p a c k a g e s \ G r a p h i c s \ G r a p h i c s . m 
Read["q"];Read["ProAbs.m"]; 
Read["VecprPP.m"]; 
ProAbs[q ,4 ] 
F»VecprPP[ProAbs[q ,4 ] ,q ] 
Cióse["q"];Cióse["ProAbs.m"];Cióse["VecprPP.m"]; 
Clear[q,ProAbs,VecprPP] 
{1, 1, 0, 1, 0, 1, 0, 0} 
121 89 83 23 21 23 95 107 
174 ' 174 ' 174 58 58 58 174 174 
Show[BarChart[{ 
* F [ [ 1 ] ] , 
; F [ [ 2 ] ] , 
, F [ [ 3 ] ] , 
, F [ [ 4 ] ] , 
F [ [ 5 ] ] , 
" F [ [ 6 ] ] , 
F [ [ 7 ] ] t 
, F [ [ 8 ] ] , " 8 " } } ] , 
G r a p h i c s [ { 
L i n e [ { { - 0 . 8 , F [ [ 5 ] ] } / { 1 5 . 3 , F [ [ 5 ] ] } } ] # 
}], 
DisplayFunction:>$DisplayFunction] 
R 1 R 
»2" 
"3" 
n 4 n 
"5" 
"6" 
"7" 
"  
87 
Apéndice 
Read["q"] /Read["Oct.m"] ;Read["RcHeb3P.m"] / 
F=Table [RcHeb3P[Oct [ [ i ] ] ,q ,0 .292893] , { i , 1,256}] / 
Cióse["RcHeb3P.m"]¡ 
Clear[RcHeb3P]¡ 
Read["Pintroj.m"]/ 
Pintroj[F,Oct,q] 
Cióse["q"]/Cióse["Oct.m"]/ 
Cióse["Pintroj.m"]; 
Clear[q,Oct,Pintroj,F]/ 
{1, 1, 0, 1, 0, 1, 0, 0}{87., -87.} 
o 1=0 
) 
-Graphics-
(*=================== Ap. 6.15. ======== 
Read["q"] ,• Read["ProAbs.m"] /Read["VecprPP.m"] / 
F=Table[ProAbs[q,i],{i,l,Length[q]}] / 
Table[Min [VecprPP [F[ [i]] ,q]] , {i, l,Length[q] }] 
Cióse ["q"] /Cióse ["ProAbs.m"] /Cióse ["VecprPP.m"] / 
Clear[L,q,ProAbs,VecprPP] 
46 5 6 21 8 7 68 1 
-{-(---), --, --, --, --, -(---), -(---), -} 
189 47 35 58 37 215 147 2 
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Read["q"] ;Read["Oct.m"] ;Read["RcHeb3P.mn] ; 
F=Table[RcHeb3P[0ct[[i]] , q , - 4 6 / 1 8 9 ] , { i , 1 , 2 5 6 } ] ; 
Cióset"RcHeb3P.m"];Clear[RcHeb3P]; 
Read["Pintroj.m"]; 
Pintroj tF,Oct,q] 
Cióse t"q"í ; Cióse ["Oct.m"] ;Cióse ["Pintroj .m"]; 
Clear [q,Oct,Pintroj,F] ; 
0, -94.5} 
18.5, -92.5} 
14.5, -72.5} 
34.5, -69.} 
18.5, -92.5} 
42.5, -85.} 
36., -36.} 
34.5, -69.} 
60., -60.} 
24.5, -49.} 
33., -33.} 
24.5, -49.} 
45-, -45.} 
33., -33.} 
55., -27.5} 
23.5, -117.5} 
22.5, -45.} 
28.5, -57.} 
52.5, -105.} 
51., -51.} 
44.5, -89.} 
39., -39.} 
75., -75.} 
•63., -31.5} 
52.5, -105.} 
51., -51.} 
87., -87.} 
79., -39.5} 
75., -75.} 
63., -31.5} 
111., -55.5] 
92.5, -18.5] 
34.5, -69.} 
60., -60.} 
48., -48.} 
75., -37.5} 
60., -60.} 
91., -45.5} 
75., -37.5} 
107.5, -21.5} 
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1=0 
% ^ % -
(•Observamos como efectivamente han aparecido como 
punto fijo el prototipo absoluto al*) 
90 
' • * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ) 
Read["q"];Read["Oct .m"];Read["RcHeb3P 
F=Tab le [RcHeb3P[0c t [ [ i ] ] , q ,5 /47 ] , { i , 1 
Cióse["RcHeb3P.m"] ; 
Clear[RcHeb3P]; 
Read["Pintroj .m"] ; 
Pintroj[F,Oct,q] 
Cióse["q"];Cióse["Oct.m"],• 
Cióse["Pintroj.m"]; 
Clear[q,Oct,Pintroj , F] ; 
• tn"] ; 
256}] 
{1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1, 
1, 
1, 
1, 
1, 
1, 
1, 
1, 
1, 
1, 
l. 
0, 
0, 
o, 
o, 
1, 
1, 
1, 
1, 
o, 
o, 
1, 
o, 
1, 
o, 
1, 
o, 
1, 
o, 
1, 
o, 
1, 
o, 
0}{23 5, 
•5, 
.5. 
52 
44 
75., 
52.5 
87. , 
75., 
111. 
34.5 
60. , 
{60. , 
O 
i. 
-117 
-105 
-89 
-75 
-10 
-87.} 
-75.} 
-55:5} 
-69.} 
-60.} 
-60.} 
V 
1=0 
* * 
-Graphics-
(*Observamos como efectivamente han aparecido como 
punto fijo el prototipo absoluto a2*) 
Apéndice 
R e a d [ " q " ] ; R e a d [ " O c t .m"] ;Read ["RcHeb3P.m"] ¡ 
F = T a b l e [ R c H e b 3 P [ O c t [ t i ] ] , q , 6 / 3 5 ] , { i , 1 , 2 5 6 } ] ; 
C i ó s e ["RcHeb3P.m"]¡ 
Clear[RcHeb3P]; 
Read["Pintroj.m"]; 
Pintroj[F,Oct,q] 
Cióse["q"];Cióse["Oct.m"]; 
Cióse["Pintroj.m"]; 
Clear[q,Oct,Pintroj,F]; 
1, 1, 0, 0, 
i, i, o, o, 
1. 1, 0. 1, 
1, 
1, 
1, 
1, 
1, 
1 , 
1 / 
1, 
1, 
1, 
o
 
o, 
o, 
o, 
o, 
o, 
1, 
o, 
o, 
1, 
1. 
1, 
1, 
o, 
1, 
o, 
1, 
o, 
o, 
o, 
o, 
o, 
o, 
0}{52 
75 
52 
87 
75 
5, -105 
, -75.} 
5, -105 
, -87.} 
0}{111., -55.5} 
O 
(•Observamos como efectivamente han aparecido como 
punto fijo el prototipo absoluto a3*) 
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Read["q"] ;Read["Oct .m"] ;Read["RcHeb3P.m"] ; 
F = T a b l e [ R c H e b 3 P [ 0 c t [ [ i ] ] , q , 2 1 / 5 8 ] , { i , 1 , 2 5 6 } ] ; 
Cióset"RcHeb3P.m"]; 
Clear[RcHeb3P]; 
Read["Pintroj.m"]; 
Pintroj[F,Oct,q] 
Cióse["q"];Cióse["Oct.m"]; 
Cióse["Pintroj.m"]; 
Clear[q,Oct,Pintroj,F]; 
{1, l, 0, 1, 0, 1, 0, 0}{87., -87.}
 I=0 
(•Observamos como efectivamente han aparecido como 
punto fijo el prototipo absoluto a4+) 
Apéndice 
R e a d [ " q " ] ; R e a d [ " O c t . m " ] ; R e a d [ " R c H e b 3 P . m " ] ; 
F = T a b l e [ R c H e b 3 P [ 0 c t [ [ i ] ] , q , 8 / 3 7 ] , { i , 1 , 2 5 6 } ] ; 
C i ó s e [ " R c H e b 3 P . m " ] ; 
C l e a r [ R c H e b 3 P ] ; 
R e a d [ " P i n t r o j .m"] ; 
P i n t r o j [ F , O c t , q ] 
C i ó s e [ " q " ] ; C i ó s e [ " O c t . m " ] ; 
C i ó s e [ " P i n t r o j . m " ] 
C l e a r [ q , O c t , P i n t r o j , F ] ; 
1 , 1 , 0 , 0 , 1 , 1 , 0 , 0} 
1, 1 , 0 , 1 , 0, 1 , 0, 0 
1 , 1 , 0 , 1 , 1 , 0 , 0 , 0 { 1 , 1 , 0, 1 , 1 , 1 , 0, 0} 
7 5 . 
8 7 . 
7 5 . 
1 1 1 
•75 1 
•87 
•75 . . 
- 5 5 . 5 } 
(•Observamos como efectivamente han aparecido como 
punto fijo el prototipo absoluto a5^) 
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R e a d [ " q " ] ; R e a d [ " O c t . m " ] ; 
F = T a b l e [ R c H e b 3 P [ O c t [ [ i ] ] 
C i ó s e [ " R c H e b 3 P . m " ] ; 
C l e a r [ R c H e b 3 P ] ; 
R e a d [ " P i n t r o j . m " ] ; 
P i n t r o j [ F , O c t , q ] 
C i ó s e [ " q " ] ; C i ó s e [ " O c t . 
C i ó s e [ " P i n t r o j . m " ] ; 
C l e a r [ q , O c t , P i n t r o j , F ] 
R e a d [ " R c H e b 3 P . m " ] ; 
, q , - 7 / 2 1 5 ] , { i , l , 2 5 6 } ] ; 
m" ] ; 
{1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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0} 
0 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
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o 
o 
o 
o 
o 
0} 
{ 4 2 . 
6 0 . 
4 5 . 
2 3 . 
2 8 . 
5 2 . 
5 1 . 
4 4 . 
7 5 . 
5 2 . 
5 1 . 
8 7 . 
7 5 . 
111 
3 4 . 
6 0 . 
4 8 . 
7 5 . 
6 0 . 
9 1 . 
7 5 . 
{10'/ 
5 , 
5 , 
5 , 
5 , 
5 , 
5 , 
/ "" 
/ 
5 , 
/ " 
' • 5 , 
1=0 
(*Observamos como efectivamente han aparecido como 
punto fijo el prototipo absoluto a6*) 
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I ' 
T ' 
I ' 
T ' 
T ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
'T 
'I 
'I 
'T 
'T 
'I 
'T 
'T 
'T 
'T 
'T 
'T 
'T 
'0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
T ' 
T ' 
T ' 
T ' 
T ' 
T ' 
T ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
'T 
'T 
'I 
'T 
'T 
'I 
'T 
'T 
'T 
'T 
'T 
'T 
'I 
'T 
T 
T 
I 
'T 
T 
T 
I 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
I 
0 
0 ' 
0 ' 
0 ' 
0 ' 
0 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
0 ' 
'Tj 
'T 
'T 
'T 
'Tj 
'I 
'TÍ 
'TÍ 
'TÍ 
'TÍ 
'TÍ 
'TÍ 
'TÍ 
'TÍ 
TÍ 
'TÍ 
TÍ 
TÍ 
TÍ 
TÍ 
TÍ 
TÍ 
TÍ 
TÍ 
TÍ 
TÍ 
TÍ 
TÍ 
T 
T 
T 
T '• 
T 
T 
TÍ 
TÍ 
TÍ 
TÍ 
T 
T' 
I 
I 
T' 
TÍ 
TÍ 
TÍ 
^, 
T 
T 
T 
T 
I. 
T 
T' 
T 
T 
0} 
i [«tn* Coa^uTdHjasoxD 
[b'^oo'd] Coj^uxa 
'. [«TU* Coj^axdii]pBaH 
'- [dEqSHOH] J«BTD 
• [nni'deqsHOHulssoio 
•' [{9S3 'T 'T> ' UH/89- '*>' l [T] ] 330] deq^HOS] 9Tq«l=d 
•' [unr-deqeHOHulpeaHí [Btn*^oOy]P«9a- [Bí>ii]peaH 
aoipuady 
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1=0 
(•Observamos como efectivamente han aparecido como 
p\into fijo el prototipo absoluto a7*) 
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{O 'O 'O 'I 'I 'O 'T '!} 
{O 'O 'O 'I 'I 'T 'T '!} 
{O 'O 'O 'I 'I 'I 'I '1} 
1
[dfrqsH'B]«=-TD 
f [,,nr-dfrqsHi.]ssoio/ [*!>«] asoio 
[E'fO'O'O'T'O+'O'O'O'OÍ'fc'ÍO'O'O'T'T'T'T'Tjld^qPH 
[E'ÍO'O'O'T'O-'O'O'O'QrWo'O'O'T'T'T'T'TMdfrqsH 
[e'ÍO'O'O'O'O'O'O'Oj'&'tO'O'O'T'T'T'T'TJldfrqs-H 
• [uTn'd^qsH-lPBsa-' [«í>tt]peaH 
(* :oidora Ca *) 
[ [A] XUtl^SH 
*[[[«! •
 A#B • A/E> > PT9«]JI 
'x = A'b == Pl^H]31 
'[[v = A'q = A'b > ciaa]ji 
'x = A'b == fiaajgi 
'T«[[F]]A]JI 
.' [[C'Y'xjddPlsalN - Fian 
'[['[[Tlld-t'T"»'»]?! 
'++T 'i-u=>x'I = T]JOJ 
í [x] q^6ue«i = u 
•#0 - [[Fllq 
'•T - [CF]]« ÍX = q 
ÍX a « 
•'X s A 
•' [«m• ddFTOHM ]P?
e
«_ 
'{b'q'B'A'CiaH'u}]3[OOia = : [asfis^ui C' d' Y' x]dfrq3H 
[d*q»H] «»TD 
(„=================== d^q©H ===================== 
==================== -91-9 -dv ===================*) 
aorpirady 
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(*=================== A p . 6 . 1 7 . ==================== 
======*=====.===.===== I t r H e b 4 P ===================*) 
C l e a r [ I t r H e b 4 P ] 
I t r H e b 4 P [ v _ , A _ , p _ ] : -
B l o c k [ { a , b , n } , 
n - L e n g t h [ A ] ; 
R e a d [ " H e b 4 P . m " ] ; 
a=V;b»V; 
D o [ 
b - H e b 4 P [ a , A , p , i ] f 
a = b , { i , n } ] ; 
R e t u r n [ b ] ] *) 
(* E j e m p l o : *) 
R e a d [ " q " ] ; R e a d [ " I t r H e b 4 P . m " ] ; 
I t r H e b 4 P [ { l , l , l , l , l , 0 , 0 , 0 } , q , { 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 } ] 
I t r H e b 4 P [ { 1 , 1 , 1 , 1 , 1 , 0 , 0 , O } , q , { 0 , 0 , 0 , 0 , - 0 . 1 , 0 , 0 , 0 } ] 
I t r H e b 4 P [ { l , l , l , l , l , 0 , 0 , 0 } , q , { 0 , 0 , 0 , 0 , + 0 . 1 , 0 , 0 , 0 } ] 
C i ó s e [ " q " ] ; C i ó s e [ " I t r H e b 4 P . m " ] ; 
C l e a r [ q , I t r H e b 4 P ] ; 
{ 1 , 1 , 1 , 1 , 1 , 0 , 0 , 0} 
{ i , i, i, i . i . o , 0 , 0} 
{ 1 , 1 , 0 , 1 , 1 , 0 , 0 , 0} 
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001 
{0 '0 'I '0 '0 '0 'T '1} 
'• [dfrqSHOH' e^O0 'b] «9TO 
•' [•vdHPEPH«]9>oi3f [«tn-e^oo-lssoTO-' [.&.] asoTD 
[{0/¿^T/89-/SI5/¿-#¿e/8/8S/T3#SE/9/0/68I/9fr-} 
'*'[[*]]e^oo]a^qsHsa i [
Mm*afrq©HOHi.]P*eaí [•«' £390a]P«»Hf [ab«]P«»H 
{0 '0 '0 'T 'I '0 'I 'T} 
{0 '0 '0 'T 'I 'I 'T '!} 
{0 '0 '0 'I 'I 'T 'I '1} 
•' [d*q©HOH 'b] JBSTD 
• [iini*afrq©Hoa«]ssotDí [iib„]asoxD 
jO'O'O'T'T'T'T'TjJdf'qsHOH [{O'O'O'T'O+'O'O'O'OVb' 
[{O'O'O'T'O-'O'O'O'oJ'b' . . .. . - 0'0'0'T'T'T'T'T}]d*qsHoa 
[{O'O'O'O'O'O'O'oJ'b'ÍO'O'O'T'T'T'T'TjldfrqsHOíI 
•' [»«'dí'qsHOíI..]P«SH-' [•&•]?*»* 
(* :oxdJnraCa m) 
U[[q]n»iWI 
/[[d/v/B]d^qsH^I=q 
íq»« 
' [d'Y'*]d*q©H.X3I-q 
'q-I»]aTTqM 
í [d'Y'«]d*q©H.X3I=q 
f[A]q^5u©i s a 
ÍA = B 
•# [n«*dfrqaHJ^Iii]P*SH 
' {u' q'«' 4 } ] 3poxg 
s: [ d' Y' AjdfrqSHOH 
[d^qsHOH]a«ato 
(¥sss:ssssssssssssasss d^q^H^H sssssssssssssssssssss 
ÍSSSSSÍ :=== -gx'9 *dY • -•- — --«- — •«•») 
saipasdy 
Ap. 6 . 1 9 . 
Read["q"] ;Read["ProAbs.m"] ;Read["VecprPP.m"] ; 
A • Table[ProAbs [q, i ] , { i , l , L e n g t h [ q ] } ] ; 
B * T a b l e [ M i n [ V e c p r P P [ A [ [ i ] ] , q ] ] , { i , l , L e n g t h [ q ] } ] 
C i ó s e ["q"]; C i ó s e ["ProAbs.m"] ; C i ó s e ["VecprPP.m"] ; 
Clear[q ,ProAbs ,VecprPP,A] 
46 5 6 21 8 7 
- [ - ( - - - ) , - - , - - , - - , - - , - ( - - - ) , 
189 47 35 58 37 215 
68 1 
- ( — ) , - } 
147 2 
roí 
{O '9-ZL}{0 'I 'I 'I 'T 'I 'I '!} 
{s-xs- 's-¿ox} 
{0 'O 'I 'I 'I 'T 'I '!} 
{S'SS- '-111} 
(O 'O 'I 'I 'I 'O 'I 'TÍ 
{•¿8- '-¿8}{0 'O 'I 'O 'I 'O 'I 'i} 
{•SOI- 'S'SS} 
{o 'O 'O 'O 'I 'O 'I '1} 
{•SOT- 'S-£S} 
{O 'O 'I 'O 'O 'O 'T 'T} 
{S-¿II- '$•££} 
ÍO 'O 'O 'O 'O 'O 'I 'i) 
{S-^6- '0}{0 'O 'O 'O 'O 'O 'O '!} 
'• [3'S.' fojc^uxd '3DO 'B] «®TD 
i [um% Coa^uxá,,] 3SOXD 
í [„TII*^OOII]SSOXDÍ [nbujesoio 
[b'rjoo'á]Coj^uxa 
í [yin* po.x3Trt¿ia]p*33H 
•[d^qsHOH]JBSID 
'[•«•d»q»HOH«]»«OTD f
 [{9S3#I#T>#[a'B'[[T]]^O0]d^q9HOH]aTq«l - á 
• [iiin*dfrC[aBPHll]P«®Hí [H^'^^OHIP^^H* [«&ii]P«9H 
(•—•—-
*03*9 '¿Y — •••—-•-—«••-„) 
sotpusdy 
Apéndice 
Ap. 6.21. ==================== 
=== ======*) 
( * S S S S S B S S S S S S S S S S S S S 
S S S S B S S S S S S S B S S B B S S S S S B 
S S B B S B S S B S S S S B B S B S S S S 
Read["q"];Read["Oct.m"];Read["RcHeb4P.m"]; 
F B T a b l e [ R c H e b 4 P [ O c t [ [ i ] ] , q , { 2 , 2 , - 2 , 2 , 2 , 2 , 2 , 2 } ] 
, { i , 1 , 2 5 6 } ] ; 
Cióse["RcHeb4P.m"]; 
Clear[RcHeb4P]; 
Read["Pintroj.m"]; 
Pintroj[F,Oct,q] 
Close["q"í;Close["Oct.m"]; 
Cióse["Pintroj.m"]; 
Clear[q,Oct,Pintroj,F]; 
0 , 
0 , 
0 , 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
1 , 
1 , 
1 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
1 , 
1 , 
1 , 
0 , 
0 , 
0 , 
0 , 
1 , 
1 , 
0 , 
0 , 
0 , 
0 , 
1 , 
1 , 
1 , 
1 , 
0 , 
0 , 
1 , 
0 , 
0 , 
0 , 
1 , 
0 , 
1 , 
0 , 
0 , 
1 , 
1 , 
0 , 
0 , 
0 , 
1 , 
0 , 
1 , 
0 , 
0 , 
0 , 
0 , 
1 , 
1 , 
0 , 
1 , 
1 , 
0 , 
1 , 
0 , 
0 , 
1 , 
0 , 
1 , 
0 , 
0 , 
0 , 
0 , 
1 , 
0 , 
0 , 
0 , 
0 , 
1 , 
1 , 
0 , 
0 , 
1 , 
0 , 
0 , 
0 , 
0 , 
0 , 
0 , 
1 , 
0 , 
0} 
0 
0 
1 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
1 
0 
0 
( 1 8 . 5 , 
2 6 . 5 , 
1 8 . 5 , 
1 2 . 5 , 
1 8 . 5 , 
1 0 . 5 , 
3 4 . 5 , 
1 2 . 5 , 
1 8 . 5 , 
4 2 . 5 , 
3 4 . 5 , 
2 4 . 5 , 
1 6 . 5 , 
2 4 . 5 , 
2 2 . 5 , 
2 8 . 5 , 
- 3 7 . 
- 5 3 . 
- 3 7 . 
- 2 5 . 
- 3 7 . 
- 2 1 . 
- 6 9 . 
- 2 5 . 
- 3 7 . 
- 8 5 . 
- 6 9 . 
- 4 9 . 
- 3 3 . 
- 4 9 . 
- 4 5 . 
- 5 7 . 
{52.5, -105.} 
íl, 1, 0, 0, 1, 0, 0, 0}{44.5, -89.} 
{1, 1, 0, 1, 0, 0, 0, 0} 
{52.5, -105.} 
{1, 1, 1, 0, 0, 0, 0, 0}{34.5, -69.} 
1=0 
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C l e a r [ H e b 5 P ] 
H e b 5 P [ x _ , A _ , p _ , j _ I n t e g e r ] : = B l o c k [ { n , R e l j , v , a , b , q } , 
R e a d [ " R e l j P P . m N ] ; 
v • x ; 
a • x ; 
b « x ; 
a [ [ j ] ] * 1 ; 
b [ [ j ] ] = 0 ; 
n s L e n g t h [ x ] ; 
F o r [ i = l , i < « n - l , i + + , 
I f [ x . x » « i , q « p [ [ i ] ] , ] ] ; 
R e l j « N [ R e l j P P [ x , A , j ] ] ; 
I f [ v [ [ j ] ] - = l , 
I f í R e l j • • q , v • x , 
I £ [ R e l j < q , v • b , v • a ] ] , 
I f [ R e í j • • q , v = x # 
I f C R e l j < q , v - a , v = b ] ] ] ; 
R e a d [ " D e s v . m " ] ; 
I f [ D e s v [ v , A ] < = D e s v [ x , A ] , , v s x ] ; 
R e t u r n [v ] ] 
Read["q"]; 
Heb5P [{1,1,1,1, l,0,0,0},q, {0,0, 0,0, 0,0, 0,0}, 3] 
Heb5P[{l,l,l,l,l,0,0,0 q* 
Heb5P[{l,l,l,l,l,0,0,0},q, 
Cióse ["q"] ; 
Clear[q]; 
{1, 1, 1, 1, 1, 0, 0, 0} 
{1, 1, 1, 1, 1, 0, 0, 0} 
{1, 1, 0, 1, 1, 0, 0, 0} 
,0,0,0,-0.1,0,0,0},3] 
,0,0,O,+0.1,O,0,0},33 
104 
Apéndice 
Clear[ItrHeb5P] 
ItrHeb5P[v_,A_,p_] := 
B l o c k [ { a , b , n } , 
n s Lexxgth [A]; 
(*Read["Heb4P.m"] ;*) 
a=V;b»v; 
Do[ 
b = Heb5P[a,A,p, i] ; 
a « b , { i , n } ] ; 
Return [b] ] 
Read["q"]; 
I t r H e b 5 P [ { l , l , l , l , l , 0 , 0 , 0 
1 , 1 , 1 , 1 , 1 , 0 , 0 , 0 
1 , 1 , 1 , 1 , 1 , 0 , 0 , 0 
ItrHeb5P[ 
ItrHeb5P[ 
Cióse["q" 
Clear [q] ; 
{1, 1, 1, 
{ l , 1, 1, 
{ i , i , o, 
0 , 0 , 0 , 0 , 0 , 0 , 0 } ] 
0 , 0 , 0 } ] 
0 , 0 , 0 } ] 
o , 
0 , 0 , 0 , 0 , - 0 . 1 
0 , 0 , 0 , 0 , + 0 . 1 
1, 
1, 
1, 
1, 
1, 
1, 
o, 
o, 
o, 
o, 
o, 
o, 
0} 
0} 
0} 
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Clear[RcHeb5P] 
RcHeb5P[v_,A_,p_] : • 
B l o c k [ { t , a , b , n } , 
(*Read["ItrHeb4P.m"] ;*) 
a = v ; 
n s L e n g t h [ v ] ; 
b « I t r H e b 5 P [ a , A , p ] ; 
t - l i 
While[a!=b, 
If[t-=l, 
b=ItrHeb5P[a,A,p], 
a=b; 
b = I t r H e b 5 P [ a , A , p ] 1 ; 
t - t + 1 ] ; 
Return [b] ] 
R e a d [ " q " ] ; 
R c H e b 5 P [ { l , l , l , l , l , 0 , 0 , 0 } , q , { 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 } ] 
RcHeb5P [ í l , 1 , 1 , 1 , 1 , 0 , 0 , 0 1 , q , { 0 , 0 , 0 , 0 , - 0 . 1 , 0 , 0 , 0 } ] 
R c H e b 5 P [ { l , l , l , l , l , 0 , 0 , 0 } , q , { 0 , 0 , 0 , 0 , + 0 . 1 , 0 , 0 , 0 } ] 
C i ó s e [ " q " ] ; 
C l e a r [ q ] ; 
{ 1 , 1 , 1 , 1 , 1 , 0, 0, 0} 
{ 1 , 1, 1, 1 , 1, 0, 0, 0} 
{ 1 , 1, 0, 1 , 1, 0, 0, 0} 
Read["q"] ;Read["ProAbs.m"] ;Read["VecprPP.m"]; 
A = T a b l e [ P r o A b s [ q , i ] , { i , 1 , L e n g t h [ q ] } ] ; 
B « T a b l e [ M i n [ V e c p r P P [ A [ [ i ] ] , q ] ] , { i , 1 , L e n g t h [ q ] } ] 
C i ó s e [ " q " ] ; C i ó s e [ " P r o A b s . m " ] ; C i ó s e [ " V e c p r P P . m " ] ; 
C lear [q ,ProAbs ,VecprPP,A] 
46 5 6 21 8 7 
- { - ( " - - ) , ", --. ", —. - ( - - - ) , 
189 47 35 58 37 215 
68 1 
- - ( - - - ) , - } 
147 2 
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Ap. 6.22. ==================== 
S S S B S S S S S B B S S S S B S S S S S S S S S S S S S S S S B 
CODIFICACIÓN DE LOS DÍGITOS ARÁBIGOS ==== 
Nu 
0, 
1, 
1, 
1, 
1, 
1, 
1, 
1, 
1, 
1, 
*) 
{ 
0,0,1,0, 
1,1,1,0, 
1,1,1,0, 
0,0,1,1, 
1,1,1,1, 
0,0,0,1, 
1,1,1,0, 
1,1,1,1, 
1,1,1,1, 
1 , 1 , 1 , 1 , 
0,0, 
0,0, 
0,0, 
0,0, 
0,0, 
0,0, 
0,0, 
0,0, 
0,0, 
0,0, 
1,0, 
1,0, 
1,0, 
1 , 1 , 
0,1, 
0,1, 
1,0, 
1,1, 
1,1, 
1 , 1 , 
0,0,1,0, 
0,0,1,1, 
0,0,1,1, 
0,0,1,1, 
0,0,0,1, 
0,0,0,1, 
0,0,1,0, 
0,0,1,1, 
0,0,1,1, 
0,0,1,1, 
0,0, 
1,1, 
1 , 1 , 
1,1, 
1 , 1 , 
1 , 1 , 
0,0, 
1 , 1 , 
1,1, 
0,0, 
1,0, 
1 , 1 , 
1,0, 
1,0, 
1,0, 
1 , 1 , 
1,0, 
1 , 1 , 
1,0, 
1 , 1 , 
0,0, 
0,0, 
0,0, 
0,0, 
0,0, 
0,0, 
0,0, 
0,0, 
0,0, 
0,0, 
1,0, 
0,1, 
1,0, 
1,0, 
1,0, 
1,1, 
1,0, 
1,1, 
1,0, 
1,1, 
0,0, 
0,0, 
0,0, 
0,0, 
0,0, 
0,0, 
0,0, 
0,0, 
0,0, 
0,0, 
1,0, 
0,1, 
1 , 1 , 
1,0, 
1 , 1 , 
1,1, 
1,0, 
1,1, 
1,0, 
1 , 1 , 
0,0,1] 
1,1,1 
1 , 1 , 1 
0,0,1 
1,1,1 
1,1,1 
0,0,1, 
1,1,1, 
0,0,1¡ 
1,1,1}} 
(* Vemos a que clase pertenece cada digito *) 
Read["Nu.m"] ; 
Do[Print[{i ,Nu[[iJ] . N u [ [ i ] ] } ] , { i , l , 1 0 } ] 
Cióse ["Nu.m"]; 
1, 
2, 
3, 
4, 
5, 
6, 
7, 
8, 
9, 
7} 
16 
16 
13 
16 
15 
10 
20 
15 
10, 18} 
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( * t S S S B S S S S S B B S B S S S E S A p . 6 . 2 3 • SBBBSSSSSSSSBSBSBBBSSSBBBBSBSSB 
= S = S B = S S S = = E = S S S C B B S B SSBBSSESBSSSBStSSSSSSSSBBBSBSSB 
BBSBssssBB V e c t o r d e p a r á m e t r o s q u e d e f i n e n l a = = = 
BBSBBBSBS m a t r i z d e p e s o s , a l c u a l l l a m a m o s = = = 
SSSBBBSB: P a r N U BSBsa 
Read["LP2.m"]; 
ParNu * LP2[Nu] 
Save["ParNu.m",ParNu]; 
Cióse["LP2.m"]; 
Clear[LP2,ParNu]; 
*) 
Read["ParNu.m"]; 
ParNu 
Cióse["ParNu.m"]; 
53 25 25 53 11 73 73 39 11 73 
-{--, --, --, --, --, -(--), -(--), --, --, -(--), 
14 14 14 14 14 14 14 14 14 14 
73 39 39 25 25 67 17 73 73 53 
- - ( - - ) , --, --, --, --, --, - ( - - ) , - ( - - ) , - ( - - ) , --
14 14 14 14 14 14 14 14 14 14 
17 73 73 53 11 11 11 67 
--(--), -(--), -(--), --, --, --, --, --} 
14 14 14 14 14 14 14 14 
(*=================== Ap. 6.24. • 
sssss Pares 10 de los digitos arábigos 
*) 
(* Guardamos los pares 10 del conjunto Nu 
Readí"ParNu. m"];Read["ParesPP.m"]; 
IONu-ParesPP[Nu,ParNu] 
Save["IONu.m",IONu]; 
Glose["ParNu.m"];Cióse["ParesPP.m"]; 
Clear[ParNu,ParesPP,IONu]; 
*) 
(* Pares 10 de l o s d i g i t o s arábigos *) 
Read["IONu.m"]; 
Do[Print[N[IONu[[ i ] ] ] ] , { i , 1 ,10}] 
Cióse["IONu.m"] ¡ 
Clear[IONu]; 
1 5 9 . , - 5 3 0 . } 
4 8 8 . 5 7 1 , - 3 5 8 . 2 8 6 
6 3 8 . 5 7 1 , - 4 6 8 . 2 8 6 
4 5 8 . 5 7 1 , - 5 3 5 . } 
5 7 8 . 5 7 1 , - 4 2 4 . 2 8 6 } 
4 0 3 . , - 3 4 5 . 4 2 9 } 
3 0 4 . 7 1 4 , - 5 7 5 . 5 7 1 } 
7 9 2 . 5 7 1 , - 2 9 2 . } 
5 8 5 . , - 5 0 1 . 4 2 9 } 
6 4 8 . 4 2 9 , - 3 4 3 . 2 8 6 } 
Apéndice 
(* Guardamos en l a t a b l a G, l o s c o e f i c i e n t e s de l a s 
28 l i n e a d de e n e r g í a 
ReadCParNu.m"] ; R e a d [ " r . _ " ] ; 
G - T a b l e [ r [ P a r N u , j ] , { j , l , 2 8 } ] ; 
Save["G.m" /G] 
Cióse ["ParNu .m"] ; 
C i ó s e [ " r . m " ] ; 
C l e a r [ P a r N u , r , G ] 
* ) 
(* Ejemplo *) 
ReadCG.m"] ; 
G [ [ 1 2 ] ] 
C l o s e [ " G . m " ] ; 
I 1 
-{—, --, 0} 
I I 15 
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(* P e n d i e n t e d de l a s 28 r e c t a s 
C l e a r [ P e n , i ] 
P e n [ i _ I n t e g e r ] := B l o c k [ { a , b , s } , 
Read["G.m"]; 
a = G [ [ i , l ] ] ; 
b - G [ [ i , 2 ] ] ; 
s = - ( a / b ) ; 
R e t u r n t s ] 3 
Save["Pen.m",Pen] 
*) 
(* Ejemplo: p e n d i e n t e de r4 *) 
Read["Pen.m"]; 
Pen [4] 
C i ó s e [ " P e n . m " ] ; 
C l e a r [ P e n ] ; 
23 
— ( - - ) 
3 
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(* Se dibujan l a s r e c t a s de energía 
Clear [ R e c i ] 
Rec[ i_]:BBlock[{} / Read["Pen.m"]; 
P l o t [ P e n [ i ] * x , { x , 0 , 1 0 0 0 } , 
P l o t S t y l e - > { P o i n t S i z e [ 0 . 0 0 1 ] , 
Thickness[0 .0001] } , 
Ticks->None, 
FrameTi cks->None, 
AxesLabel->{"I" /"0"}] ] 
Save["Rec.m",Rec] 
* ) 
(* Ejemplo, s e dibuja r l 5 *) 
ReadfRec.m"] 
Rec[15] 
Cióse["Rec.m"]; 
Clear[Rec] 
o 
-fe i 
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(* Se r e p r e s e n t a s l a s r e c t a s y l o s d i g i t o s a r á b i g o s *) 
R e a d [ " R e c . m N ] ; 
Read["IONu.m"] ; 
S h o w [ R e c [ 6 ] , R e c [ 7 ] , R e c [ 8 ] , R e c [ 9 ] , Rec [ 1 0 ] , 
R e c [ l l ] , R e c [ 1 2 ] , R e c [ 1 3 ] , R e c [ 1 4 ] , 
R e c [ 1 5 ] , R e c [ 1 6 ] , R e c [ 1 7 ] , R e c [ 1 8 ] , 
R e c [ 1 9 ] , R e c [ 2 0 ] , R e c [ 2 1 ] , 
G r a p h i c s [ { P o i n t S i z e [ 0 . 0 1 ] , R G B C o l o r [ 1 , 0 , 0 ] , 
P o i n t [ I O N u [ [ l ] ] ] , 
P o i n t [ Z O N u [ [ 2 ] ] ] , 
P o i n t [ I O N u [ [ 3 ] ] ] , 
P o i n t [ I 0 N u [ [ 4 ] ] ] , 
P o i n t [ I O N u [ [ 5 ] ] ] , 
P o i n t [ I O N u [ [ 6 ] ] ] , 
P o i n t [ I 0 N u [ [ 7 ] ] ] , 
P o i n t [ I O N u [ [ 8 ] ] ] , 
P o i n t [ I O N u [ [ 9 ] ] ] , 
P o i n t [ I O N u [ [ 1 0 ] ] ] 
T i c k s - > N o n e , 
D i s p l a y F u n c t i o n : > $ D i s p l a y F u n c t i o n ] 
C i ó s e [ " R e c . m " ] ; 
C i ó s e [ " I O N u . m " ] ; 
C l e a r [ R e c , I O N u ] ; 
i S E S E S S S E S S I E S B S A p . 6 . 2 5 . E S S S S S S S S E S E S E S S 
i S S E E S E S E S B B S E E S E E E S E S S S E S S S S E S S 
: » « PrOtOtipOS AbSOlutOS BSSEBS» 
Read["ParNu.m"]; 
Read["VecprPP.m"]; 
Read[•ProAbs.m"]; 
F-Table [ProAbs[ParNu, i ] , { i , 1 ,28} ] 
DSnbRec-Table[Min[VecprPP[F[[i]] ,ParNu]] ,{ i ,1 ,28}]; 
Save["UmbRec.m",ümbRec]; 
Cióse["ParNu.m-]; 
Cióse["ProAbs.m"]; 
Cióse["VecprPP.m"]; 
Clear[ParNu,ProAbs,VecprPP,UmbRec,F] 
*) 
Apéndice 
Read["UmbRec.m"]; 
Read["ParNu.m"]; 
ReadI"ProAbs.m"]; 
F=Table[ProAbs[ParNu, i ] , { i ,1 , 
Do [Print [{F [ t i ] ] ,N[UtabRec [ t i ] 
, { 1 , 1 , 2 8 } ] 
Cióse["UmbRec.m"3; 
Glose["ParNu.m"] ; 
Cióse[•ProAbs.m"]; 
Clear tF]; 
8 } ] ; 
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1}, 
0, 
1}, 
o, 
1}, 
o, 
1}, 
o, 
1}, 
o, 
1}, 
o, 
0 , 0 , 0 , 0 , 1 , o , 
- 0 . 9 2 3 0 7 7 } 
0 , 0 , 0 , 0 , 1 , 0 , 
- 0 . 3 3 9 7 0 1 } 
0 , 0 , 0 , 0 , 1 , 0 , 
- 0 . 2 2 9 9 4 7 } 
0 , 0 , 0 , 0 , 1 , 0 , 
- 0 . 1 6 7 7 5 4 } 
0 , 0 , 0 , 0 , 1 , 0 , 
- 0 . 1 2 7 2 1 1 } 
0 , 0 , 0 , 0 , 1 , 0 , 
- 0 . 0 5 9 7 3 0 3 } 
0 , 0 , 0 , 0 , 1, 0, 
- 0 . 0 4 6 2 3 3 8 } 
1 , 0 , 0 , 0 , 1 , 0 , 
- 0 . 0 3 4 5 0 8 4 } 
1 , 1 , 0 , 0 , 1 , 0 , 
0.00455964} 
1, 1, 0, 0, 1, 0, 
0.0106075} 
1, 1, 0, 0, 1, 0, 
0.0168129} 
1, 1, 1, 0, 1, 0, 
0.0232962} 
1, 1, 1, 1, 1, 0, 
0.053286} 
1, 1, 1, 1, 1, 0, 
0.0592334} 
1, 1, 1, 1, 1, 0, 
0.0660969} 
1, 1, 1, 1, 1, 0, 
0.0741306} 
1, 1, 1, 1, 1, 0, 
0.0794893} 
1, 1, 1, 1, 1, 0, 
0.0755759} 
1, 1, 1, 1, 1, 1, 
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0, 
{ { 1 . 
0 , 
{{1-
0 , 
{ { 1 . 
0, 
{ { 1 . 
0, 
{ { 1 . 
0, 
{{1 -
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{ { 1 . 
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o, 
1 , 
o, 
1 , 
1 , 
1 , 
1, 
1 , 
1 , 
1 , 
1 , 
1 , 
1 , 
1, 
1 , 
1 , 
1 , 
1 , 1 , 1 
i , i , o 
1 , 1 , 1 
1 , i , o 
1 , 1 , 1 
1 , i , o 
1 , 1, 1 
1 , 1 , 1 
1 , 1 , 1 
1 , 1 , 1 
1 , 1 , 1 
1 , 1 , 1 
1 , 1, 1 
1 , 1 , 1 
1 , 1 , 1 
1 , 1, 1 
1 , 1 , 1 
1. 1 . 1 
1 } , 0 .0288408} 
O, 1, 1 , 1 , 1 , 1 , 1, 
1 } , 0 .0250541} 
O, 1 , 1 , 1 , 1 , 1 , 1, 
1 } , - 0 . 0 8 5 7 1 4 3 } 
O, 1, 1 , 1 , 1, 1 , 1 , 
1 } , - 0 . 1 1 1 1 1 1 } 
0, 1 , 1 , 1 , 1 , 1, 1 , 
1 } , - 0 . 1 4 5 4 5 5 } 
1, 1 , 1, 1 , 1 , 1 , 1 , 
1 } , - 0 . 1 9 5 6 5 2 } 
1, 1 , 1 , 1 , 1 , 1 , 1 , 
1 } , - 0 . 2 7 7 7 7 8 } 
1 , 1 , 1 , 1 , 1 , 1 , 1 , 
1 } , - 0 . 4 4 } 
1, 1 , 1, 1 , 1, 1 , 1, 
1 } , - 0 . 9 2 3 0 7 7 } 
1, 1 , 1 , 1, 1 , 1 , 1 , 
1, 1 , 1 , 1, 1 , 1 , 1 , 1 , 1 , 1 , 1 } , 0 .142857} 
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( * S S S S S S S S S S B S S S B B S S S A p . 6 . 2 6 . B B B B B B B B B B B B S B S B B B 5 S B 
s Recuperación digitos arábigos con los umbrales ==== 
de capacidad impuestos por los Prototipos absolutos *) 
Read [" ParNu.m" ]; Read [ "Nu.m" ] ; 
Read["RcHeb4P.m"] ; 
Read["UmbRec.m"3 ; 
DotPrint [{i,Nu[ [i] ] —RcHeb4P[Nu[ [i] ], ParNu,UmbRec] }] , 
{i,1,10}] 
Cióse["ParNu.m"];Cióse["Nu.m"]; 
Cióse[NRcHeb4P.m"]; 
Cióse["UmbRec.m"]; 
1, False} 
2, False} 
3, True} 
4, False 
5, False 
6, False 
7, False' 
8, True\ 
3, True} 
10, False} 
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( * = = = = = = = = = = = = = = = = = = = A p . 6 . 2 7 . • • • • • • • • • • • • • » • • 
B E S B B = B S B Z 3 B S B = S = = = = S S S S S S B S B S S B E B S B B I 
BBBBBBB umbra les de l o s p r o t o t i p o s de Nu « • • • • • • 
Read["ParNu.m"]; 
Read["VecprPP.m"]; 
Read["Nu.m"]; 
ü m b N u m - T a b l e [ M i n [ V e c p r P P [ N u [ [ i ] ] , P a r N u ] ] , { i , 1 , 1 0 } ] 
Save [ "ÜmbNum.m", ÜmbNum]; 
C ióse ["ParNu.m"] ; 
Glose ["VecprPP. m"] ; 
Clear[ParNu,VecprPP,ümbNum] 
* ) 
(* Digitos, clase a la que pertenecen y umbral *) 
Read [ "ÜmbNum. m" ] ; 
Read ["Nu.m"]; 
D o [ P r i n t [ { i , N u [ [ i ] ] . N u [ [ i ] ] ,N[UmbNum[ [ i ] ] ] } ] 
, { i , 1 , 1 0 } ] 
C i ó s e [ " N u . m " ] ; 
Cióse["ÜmbNum.m"] ; 
1, 7 , - 0 . 0 8 5 7 1 4 3 } 
2 , 16 , - 0 . 0 1 4 7 5 2 8 } 
3 , 16 , 0 . 0 7 4 1 3 0 6 ] 
4 , 1 3 , 0 .0280374 
5 , 16 , 0 . 0 2 5 2 5 2 5 
6, 1 5 , - 0 . 0 3 7 2 2 0 8 } 
7 , 10 , - 0 . 0 1 8 6 1 5 } 
8 , 2 0 , 0 . 0 2 5 0 5 4 1 
9, 1 5 , 0 . 0660969 
10 , 1 8 , 0 . 0 2 8 8 6 1 ' 
Read["UmbRec.m"] ; 
Read["ParNu. m" ]; 
Readí"ProAbs.m"]; 
A = { 7 , 1 6 , 1 6 , 1 3 , 1 6 , 1 5 , 1 0 , 2 0 , 1 5 , 1 8 } 
F = T a b l e [ P r o A b s [ P a r N u , A [ [ i ] ] ] , { i , l , L e n g t h [ A ] } ] ; 
Do [ P r i n t [{A [ [ i ] ] ,N[D5mbRec [ [A[ [ i ] ] ] ] ] } ] 
, { i , l , L e n g t h [ A ] } ] 
C ióse ["ümbRecm"] ; 
C i ó s e [" ParNu. m"]; 
C ióse ["ProAbs .m"] ; 
C l e a r [ F ] ; 
o] 
{7 , 16 , 16 , 1 3 , 16 , 15 , 10 , 20 , 15 , 1 
; [o] 
7, -0.0462338 
16, 0.0741306' 
16, 0.0741306 
13, 0.053286} 
16, 0.0741306 
15, 0.0660969 
10, 0.0106075 
20, 0.0250541} 
15, 0.0660969} 
18, 0.0755 
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( * S B S S S S S B B S S S S S S S B B B A p . 6 . 2 8 . B s e s s n s s s s s B s a s s s s s s 
S Z S S S I S S B S S S S S S S S S E S E = = = = = = = = = = = = = = = = = = = = 
======= Umbrales de los prototipos de Nu =========== 
Clear[U] 
U [ m _ I n t e g e r , n _ ] : » B l o c k [ { a } , 
Read["Cero .m"]; 
a - Cero [ 2 8 / 0 ] ; 
a [ [m]]=n; 
R e t u r n t a ] ] * ) 
(* 
Read["UmbNum.m" ] ; 
Read["UmbRec.m"]; 
Umbral • UmbRec-
(U[7 ,UmbRec[ [7 ] ] ]+ 
U [ l Q / U m b R e c [ [ 1 0 ] ] ] + 
U[13 #UmbRec[[13] ] ] + 
U Í I S / U m b R e c t í l S ] ] ] * 
U[16 # UmbRec[ [16 ] ] ]+ 
U [ 1 8 , U m b R e c [ [ 1 8 ] ] ] + 
U [ 2 0 , U m b R e c [ [ 2 0 ] ] ] ) + 
(U [7, UmbNum [ [1] ] ] + 
U [10 , UmbNum [ [ 7 ] ] ] + 
U[13,UmbNum[ [ 4 ] ] ] + 
U [15 , UmbNum [ [ 6 ] ] ] + 
U [16 , UmbNum [ [ 2 ] ] ] + 
U[18,UmbNum[ [10] ] ] + 
U [ 2 0 , UmbNum [ [ 8 ] ] ] ) ; 
Save["Umbral .m",Umbral ] ; 
C i ó s e ["UmbNum.m"]; 
Cióse["UmbRec.m"]; 
Clear[Umbral ] 
*) 
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Read["Umbral.m" ] ; 
D o [ P r i n t [ { i , N [ U m b r a l [ [ i ] ] ] } ] 
, { 1 , 1 , 2 8 } ] 
Cióse["Umbral. 
< i , 
2 , 
3 , 
4 , 
• '5, 
6 , 
7 , 
8 , 
9 , 
1 0 , 
1 1 , 
1 2 , 
1 3 , 
1 4 , 
1 5 , 
1 6 , 
' 17 , 
• 18 , 
1 9 , 
2 0 , 
2 1 , 
2 2 , 
2 3 , 
2 4 , 
2 5 , 
2 6 , 
2 7 , 
2 8 , 
- 0 . 9 2 3 0 7 7 
- 0 . 3 3 9 7 0 1 
- 0 . 2 2 9 9 4 7 
- 0 . 1 6 7 7 5 4 
- 0 . 1 2 7 2 1 1 
- 0 . 0 5 9 7 3 0 3 
- 0 . 0 8 5 7 1 4 3 
- 0 . 0 3 4 5 0 8 4 
0 .00455964 
- 0 . 0 1 8 6 1 5 
0 .0168129 
0 .0232962 
0 .0280374 
0 .0592334 
- 0 . 0 3 7 2 2 0 
- 0 . 0 1 4 7 5 2 
3} 
3 
0 .0794893} 
0 .028861} 
0 .0288408 
0 .0250541 
- 0 . 0 8 5 7 1 4 3 } 
- 0 . 1 1 1 1 1 1 
- 0 . 1 4 5 4 5 5 
- 0 . 1 9 5 6 5 2 
- 0 . 2 7 7 7 7 8 
- 0 . 4 4 } 
- 0 . 9 2 3 0 7 7 } 
0 .142857} 
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s s s s s s s Recuperación de l o s elementos de Nu =======*) 
Read["ParNu.m"];Read["Nu.m"]; 
Read["RcHeb4P.m"]; 
Read["Umbral.m"]; 
Do[Print[{Nu[[ i ] ]=«RcHeb4P[Nu[[ i ] ] ,ParNu,Umbral]}] , 
{ 1 , 1 , 1 0 } ] 
Cióse["ParNu.m"];Cióse["Nu.m"]; 
Cióse["RcHeb4P.m"]; 
Cióse["Umbral.m" ] ; 
True 
True 
True 
True 
True 
True 
'True; 
•True' 
True 
True 
122 
Apéndice 
(*=================== Ap. 6 . 3 0 . ==================== 
======= Introduce ruido en un patrón =======*) 
Clear[r,ruido] 
ruido[r_,i_Integer]:• Block[{s}, 
S B 3 T * 
If [r [ [ i] ] « 1 , s [ [ i] ] =0, s [ [ i] ] =1] ; 
Re tura [s] ] 
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( * S S S = S S S B S S S S S S S S = S S A p . 6 . 3 1 . S S B S B S B S S S a S B S S S S * ) 
Read[MNu.m"]; 
Readí"ruido, m"]; 
Ru={ru ido[Nu[ [1 ] ] ,3 ] , 
ruido[Nu[[2] ] ,16] , 
ru ido[Nu[[3] ] , 6 ] , 
ruido [Nu[ [4] 1 , 1 ] , 
ruido[Nu[[5] ] , 7 ] , 
ru ido[Nu[[6] ] , 1 ] , 
r u i d o [ N u [ [ 7 ] ] , 4 ] , 
ru ido[Nu[[8] ] ,16] , 
r u i d o [ N u [ [ 9 ] ] , 2 4 ] , 
r u i d o [ N u [ [ 1 0 ] ] , 1 3 ] } ; 
Cióse ["Nu.m"]; 
Cióse["ruido.m"]; 
Read["ParNu.m"]; 
Read["RcHeb4P.mN]; 
Read["Umbral.m"J; 
Do [Print [{Nu [ [ i ] ] «RcHeb4P [Ru [ [ i ] ] , ParNu,Umbral] } ] , 
{ 1 , 1 , 1 0 } ] 
Cióse["ParNu.m"] ; 
Cióse["RcHeb4P.m"]; 
Cióse["Umbral.m"]; 
False} 
True) 
True 
True 
True 
True 
True 
'True 
True 
True 
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(*=================== Ap. 6 . 3 2 . ==================== 
== Introduce ruido en un patrón con ruido ===*) 
Read["Nu.m"]; 
Read["ruido, m"]; 
RuRu«{ 
r u i d o [ r u i d o [ N u [ [ 1 ] ] , 3 ] , 4 ] , 
ruido [ruido [Nu[ [2]] ,16] ,2 ] , 
ruido [ruido [Nu[ [3]] , 6 ] ,10] , 
r u i d o [ r u i d o [ N u [ [ 4 ] ] , 1 ] , 2 ] , 
r u i d o [ r u i d o [ N u [ [ 5 ] ] , 7 ] , 4 ] , 
ruido [ruido [Nu[ [6]] ,1 ] , 2 ] , 
ruido [ruido [Nu[ [7]] , 4 ] , 6 ] , 
ruido[ruido[Nu[ [8] ] , 1 6 ] , 7 ] , 
r u i d o [ r u i d o [ N u [ [ 9 ] ] , 2 4 ] , 2 3 ] , 
r u i d o [ r u i d o [ N u [ [ 1 0 ] ] , 1 3 ] , 1 1 ] } ; 
Glose["Nu.m"] ; 
Cióse["ruido.m"]; 
Read["ParNu.m"]; 
Read["RcHeb4P.m"]; 
Read["Umbral.m"]; 
Do[Print[{Nu[[i]]=«RcHeb4P[RuRu[[i]] ,ParNu,umbral]}] , 
{ i , 1 , 1 0 } ] 
Cióse["ParNu.m"]; 
Cióse["RcHeb4P.m"]; 
Cióse["Umbral.m"]; 
False} 
True} 
True} 
False} 
True} 
False} 
True} 
True 
True' 
{True 
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(*==s Ap. 6.33. ==================== 
Recuperación de los 2550 patrones que están 
a distancia Hamming uno de los prototipos ===*) 
Read["ParNu.m"];Read["Nu.m"]; 
Read["RcHeb4P.m"]; 
Read["Umbral.m"]; 
Read["ruido.m"]; 
1-con-ruido 
Do[Pr in t [ { i / RcHeb4P[ru ido[Nu[ [ l ] ] , i],ParNu,Umbral] 
N u [ [ l ] ] } ] , { i , l , 2 8 } ] 
Cióse["ParNu.m"];Cióse["Nu 
Cióse["RcHeb4P.m"]; 
Cióse["Umbral.m"]; 
Cióse["ruido.m"]; 
C l e a r [ r ] ; 
1 - con - ruido 
íl, False 
[2, False 
3, False 
4, False 
5, False 
6, False 
7, False 
8, False 
9, False 
10, False 
11, False 
12, False 
13, False 
14, False 
15, False 
16, False 
17, False 
18, False 
19, False 
20, False 
21, False 
22, False 
23, False 
24, False 
25, False 
26, False 
27, False 
28, False 
m"] 
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Read["ParNu.m"];Read["Nu.m"]; 
Read["RcHeb4P.m"]; 
Read["Umbral.m"]; 
Read["ruido.m"]; 
2-con-ruido 
Do[Print[{i ,RcHeb4P[ruido[Nu[[2]] , i ] ,ParNu,Umbral]== 
N u [ [ 2 ] ] } ] , { i , l , 2 8 } ] 
Cióse ["ParNu.m"];Cióse ["Nu.m"]; 
Cióse["RcHeb4P.m"] ; 
Cióse [ "Umbral.m"]; 
Cióse[•ruido.m"]; 
Clear[r]; 
2 - con - ruido 
1, 
2, 
3, 
4, 
5, 
6, 
7, 
8, 
9, 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20, 
21 
22 
23, 
24, 
25 
26, 
27 
28 
False 
False 
False 
False 
False 
False 
False 
False 
False} 
False 
False 
False 
False 
False 
False 
True} 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
Apéndice 
Read["ParNu.m"];Read["Nu.m"] ; 
Read["RcHeb4P.m"]; 
Read [ "Umbral .m" ] ; 
Read["ruido.m"3 ; 
3-con-ruido 
DoEPrint[{ i ,RcHeb4P[ruido[Nu[[3]] , i ] ,ParNu,Umbral]• • 
N u [ [ 3 ] ] } ] , { i , l , 2 8 } ] 
Cióse["ParNu.m"];Cióse["Nu.m"]; 
Cióse["RcHeb4P.m"]; 
Cióse["Umbral.m"]; 
Cióse["ruido.m"]; 
C l e a r [ r ] ; 
3 - con - ruido 
1, 
2, 
3, 
4, 
5, 
6, 
7, 
8, 
9, 
10, 
11, 
12, 
13, 
14, 
15, 
16, 
17, 
18, 
19, 
20, 
21, 
22, 
23, 
24, 
25, 
26, 
27, 
28, 
False' 
False 
False 
False 
False 
True) 
True) 
False 
False 
True 
True 
False 
False 
False 
False 
False 
True 
True 
True 
False} 
True} 
Truej 
True} 
False 
False' 
False 
False 
False 
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Read ["ParNu.m"] ; Read ["Nu.m"] ; 
Read["RcHeb4P.m"]; 
Read["Umbral.m"]; 
Read["ruido, m"]; 
4-con-ruido 
Do[Print[{i ,RcHeb4P[ruido[Nu[[4]] , i ] ,ParNu#Umbral]== 
N u [ [ 4 ] ] } ] , { i , l , 2 8 } ] 
Cióse ["ParNu.m"]; Cióse ["Nu.m"]; 
Cióse["RcHeb4P.m"] ; 
Glose ["Umbral .m"3 ; 
Glose["ruido.m"] ; 
C l e a r [ r ] ; 
4 - con - ruido 
1, 
2, 
3, 
4, 
5, 
6, 
7, 
8, 
9, 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19, 
20 
21 
22 
23, 
24 
25 
26 
27 
28 
True} 
False' 
False 
False 
False' 
False 
False' 
False 
False 
False 
False' 
False 
False 
False 
False 
False 
False' 
False 
False' 
False 
False 
False' 
False 
False 
False' 
False' 
False 
False 
Apéndice 
Read t•ParNu.m"];Read["Nu.m"]; 
Read["RcHeb4P.m"]; 
Read["Umbral .m"]; 
R e a d [ " r u i d o . m " ] ; 
5 - c o n - r u i d o 
D o [ P r i n t [ { i / R c H e b 4 P [ r u i d o [ N u [ [5] ] , i ] , P a r N u , U m b r a l ] == 
N u [ [ 5 ] ] } ] , { i , l , 2 8 } ] 
C ióse ["ParNu .m"] ;Glose ["Nu .m"] ; 
Glose["RcHeb4P.m"]; 
Glose ["Umbra l .m"] ; 
C i ó s e [ " r u i d o . m " ] ; 
C l e a r [ r ] ; 
5 - con - r u i d o 
1, 
2, 
3, 
4, 
5, 
6, 
7, 
8, 
9, 
10, 
11, 
12, 
13, 
14, 
15, 
16, 
17, 
18, 
19, 
20, 
21, 
22, 
23, 
24, 
25, 
26, 
27, 
28, 
False 
False 
False 
False 
False 
TrueJ 
True} 
FalseJ 
False) 
False 
False 
False 
False 
False 
False 
True} 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
True} 
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Read["ParNu.m"];Read["Nu.m"]; 
Read["RcHeb4P.m"]; 
Read["Umbral.m"]; 
Read["ruido.m"] ; 
6-con-ruido 
Do[Print [{ i ,RcHeb4P[ruido[Nu[[6] ] , i ] ,ParNu,Umbral ]« 
N u [ [ 6 ] ] } ] , { i , l , 2 8 > ] 
Cióse ["ParNu.m"]; Cióse ["Nu.m"]; 
Cióse["RcHeb4P.m"] ; 
Cióse["Umbral.m"] ; 
Cióse [ "ruido.m"] ; 
C l e a r [ r ] ; 
6 - con - ruido 
1, 
2, 
3, 
4, 
5, 
6, 
7, 
8, 
9, 
10 
11 
12 
13 
14 
15 
16 
17, 
18 
19 
20 
21, 
22 
23 
24, 
25, 
26 
27, 
28, 
True} 
False' 
False' 
False 
False' 
False' 
False 
Falsej 
False} 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
Apéndice 
Read["ParNu.m"];Read["Nu.m"]; 
Read["RcHeb4P.m"]; 
Read["Umbral.m"]; 
Read["ruido.m"]; 
7-coa-ruido 
Do[Print[{ i ,RcHeb4P[ruido[Nu[[7]] , i ] ,ParNu,Umbral]== 
N u [ [ 7 ] ] } ] , { i , l , 2 8 } ] 
Cióse["ParNu.m"];Cióse["Nu.m"]; 
Cióse["RcHeb4P.m"]; 
Cióse["Umbral.m"]; 
Cióse["ruido.m"]; 
C l e a r [ r ] ; 
7 - con - ruido 
1, 
2, 
3, 
4, 
5, 
6, 
7, 
8, 
9, 
10 
11 
12 
13, 
14, 
15, 
16, 
17, 
18, 
19, 
20, 
21, 
22, 
23, 
24, 
25, 
26, 
27, 
28, 
True) 
Truej 
Truej 
True} 
False} 
True 
True 
True 
False 
True 
True 
True 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
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Read["ParNu.m"];Read["Nu.m"]• 
Read["RcHeb4P.m"]; 
Read["Umbral.m"]; 
Read["ruido.m"]; 
8-con-ruido 
Do[Print[{i ,RcHeb4P[ruido[Nu[[8]] , i ] ,ParNu,Umbral]== 
N u [ [ 8 ] ] } ] , { i , l , 2 8 } ] 
Glose ["ParNu.m"] ;Glose ["Nu.m"] ; 
Glose["RcHeb4P.m"] ; 
Cióse["Umbral.m"]; 
Glose["ruido.m"]; 
C l e a r [ r ] ; 
8 - con - ruido 
1, 
2, 
3, 
4, 
5, 
6, 
7, 
8, 
9, 
10, 
11, 
12, 
13, 
14, 
15, 
16, 
17, 
18, 
19, 
20, 
21, 
22, 
23, 
24, 
25, 
26, 
27, 
28, 
False' 
False 
False 
False 
False 
False 
False' 
False 
False 
False 
False 
False 
False 
False 
False 
True} 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
Read["ParNu.m"];Read["Nu. m" ] ; 
Read["RcHeb4P.m"]; 
Read["Umbral.m"]; 
Read["ruido.m"]; 
9-con-ruido 
Do[Priat[{i ,RcHeb4P[ruido[Nu[ [9] ] , i ] ,ParNu,Umbral]== 
N u [ [ 9 ] ] } ] , { i , l , 2 8 } ] 
Cióse["ParNu.m"];Cióse["Nu.m"]; 
Cióse["RcHeb4P.m"]; 
Cióse["Umbral.m"]; 
Cióse["ruido.m"]; 
C l e a r [ r ] ; 
9 - con - ruido 
1, 
2, 
3, 
4, 
5, 
6, 
7, 
8, 
9, 
10 
11 
12, 
13 
14, 
15, 
16, 
17, 
18, 
19, 
20, 
21, 
22, 
23, 
24, 
25, 
26, 
27, 
28, 
True} 
Truej 
Trueí 
True} 
False} 
True I 
Truej 
True} 
False 
True 
True 
True 
True 
True 
True 
True 
False] 
True 
True 
True 
False] 
True 
True 
True 
False 
False 
False 
False 
Read["ParNu.m"];Read["Nu.m"]; 
Read["RcHeb4P.m"]; 
Read["Umbral.m"]; 
Read["ruido.m"]; 
0-con-ruido 
Do[Print [{ i # RcHeb4P[ruido[Nu[[10] ] , i ] ,ParNu,Umbral ]» 
N u [ [ 1 0 ] ] } ] , { i , l , 2 8 } ] 
Cióse ["ParNu.m"] ;Glose ["Nu.m"] ; 
Cióse ["RcHeb4P.m"] ; 
Cióse["Umbral.m"]; 
Cióse["ruido.m"]; 
C l e a r [ r ] ; 
-con - ruido 
1, 
2, 
3, 
4, 
5, 
6, 
7, 
8, 
9, 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21, 
22 
23 
24, 
25, 
26, 
27, 
28, 
True 
True 
True 
True 
False} 
True 
True 
True 
False 
True 
True 
True 
True 
False] 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False 
False} 
(*=================== Ap. 6.34. ======== 
Read["LP2.m"];Read["Nu.m"]; 
p»LP2[Nu];Read["VecprPP.m"]; 
Read["ruido.m"]; 
r=ruido[Nu[[2]] , 2 ] 
G«N[VecprPP[r,p]] 
Min [6] 
Cióse t"VecprPP.m"3; 
Clear[p,VecprPP,r]; 
{1, 0, 1, 1, 0, 0, 0, 1, 0, 0, 0, 1, 1, 
1, 1, 1, 1, 0, 0, 0, 1, 0, 0, 0, 1, 1, 
1, 1} 
{0.185615, 0.0301624, 0.12529, 
0.185615, 0.0599381, 0.238592, 
0.238592, 0.155452, 0.0599381, 
0.238592, 0.238592, 0.155452, 
0.155452, 0.12529, 0.12529, 0.215777, 
0.0348028, 0.238592, 0.238592, 
-0.029389, 0.0348028, 0.238592, 
0.238592, -0.029389, 0.0951276, 
0.0951276, 0.0951276, 0.215777} 
-0.029389 
<<c: \Wnmath22\packages\Graphics\Graphics .xn 
m=4/28 
1 
Show[BarChart[{ 
{G[ 
' G [ 
'GE 
'GI 
'G[ 
' G [ 
'G[ 
' G [ 
' G [ 
• G [ 
' G [ 
'GÍ 
' G [ 
' G [ 
'GE 
"G[ 
"G[ 
'GE 
[GE 
G [ 
'G[ 
'GE 
'GE 
' G [ 
' G [ 
' G [ 
!G[ 
[ 1 ] ] , 
[ 2 ] ] , 
[ 3 ] ] , 
[ 4 ] ] , 
[ 5 ] ] , 
[ 6 ] ] , 
[ 7 ] ] , 
[ 8 ] ] , 
[ 9 ] ] , 
[ 1 0 ] ] 
[ 1 1 ] ] 
[ 1 2 ] ] 
[ 1 3 ] ] 
[ 1 4 ] ] 
[ 1 5 ] ] 
[ 1 6 ] ] 
[ 1 7 ] ] 
[ 1 8 ] ] 
[ 1 9 ] ] 
[ 2 0 ] ] 
[ 2 1 ] ] 
[ 2 2 ] ] 
[ 2 3 ] ] 
[ 2 4 ] ] 
[ 2 5 ] ] 
[ 2 6 ] ] 
[ 2 7 ] ] 
[ 2 8 ] ] 
Graphics[{ 
Line[{{-0.8,m},{45.3,m}}], 
DisplayFunction:>$DisplayFunction] 
Apéndice 
A p . 6 . 3 5 . 
Clear[Desv] 
Desv[v_#A_] := 
B l o c k [ { a , b , d , e , n , j , i , s } , 
n = Length[A]; 
Read["Prelpar. m"]; 
Read["Cero.m"]; 
d = Cero [n ,0 ] ; 
e = Cero [n ,0 ] ; 
a = 0; 
b = 0; 
m s 4 /n; 
P o r [ j = l , j < « n , j + + , 
a • P r e l p a r [ v , A , j ] ; 
d [ [ j ] ] - a ] ; 
F o r [ i « l # i<=n, i++, 
b - <d[ [ i ] ] - m)A2; 
e [ [ i ] ] . b ] ; 
s = N [ ( S u m [ e [ [ i ] ] , { i , l , n } ] ) " ( l / 2 ) ] ; 
Retura[s] ] 
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Apéndice 
Read["ParNu.m"]; 
Read["Nu.m"]; 
Read["Desv.m"]; 
ParDes=Table[Desv[Nu[[i]],ParNu],{1,1,10}]; 
Save["ParDes.m",ParDes] 
Cióse["ParNu.m"]; 
Glose["Nu.m"]; 
Glose["Desv.m"]; 
*) 
Read["ParDes.m"]; 
ParDes 
Glose["ParDes.m"]; 
{0.6953634846033885, 
0.4195247749269397, 
0.3048889233349272, 
0.3064016195141191, 
0.5015157930394762, 
0.4386586529379624, 
0.3982336995525956, 
0.3587273623278634} 
*=======: 
s s s s s s s s s s s s : 
0.239724925093533, 
0.239022825343198, 
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(*=================== Ap. 6 . 3 7 . ==================== 
~="=l~=Zllll~=lllllllll= ==¡====== ===*) 
Clear[RcHeb5P] 
RcHeb5P[v_,A_,p_,q_] : • 
B l o c k £ { a , b , n , t , l , h , c , d , s , e , f } , 
t = Length[q]; 
n = Length[v] ; 
s - { } ; 
Read["Desv.m"] ; 
(* Primero vemos si el vector de entrada tiene alguna 
desviación del vector de desviaciones,si es asi se le 
da salida en s y se activa el switch h *) 
h = 0; 
C • Desv[v,A] ; 
For [issl,i<=t,++i, 
If[c « q[[Í]],S=V;h=l, ]]; 
(* Si el switch h está activado no se hace nada, en 
caso contrario si algún vector del entorno de radio 1 
del vector de entrada tiene alguna desviación del vector 
de desviaciones,si es asi se le da salida en s y 
se activa el switch 1 *) 
1 = 0; 
If[h != 0,, 
For[j«l,j<»n,++j, 
b = ruido [v, j] ; 
c = Desv[b,A]; 
For [i«l/i<=t,++i, 
If [C«q [ [i] ] , s-b; j =n; i=t; 1«1# ] ] ] ] ; 
(* si en ninguno de los dos casos anteriores no obtuvimos 
salida se recupera el vector de entrada en a, y se 
mira si tiene alguna desviación del vector 
de desviaciones dándole salida en s y activando £ *) 
If[(h != 0 Or 1 != 0),, 
t = Length[q]; 
n • Length[v]; 
f = 0; 
Read["RcHeb4P.m"]; 
a • RcHeb4P[v/A,p] ; 
d = Desvía, t,A] ; 
For ti=l#i<=t,++i, 
If[d--q[[i]],8-ajf-l, ]]]; 
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(* Si no hay ningún switch activado se buscan en los 
vecinos de a si tiene alguna desviación del vector 
de desviaciones dándole salida en s si es asi*) 
If[(h+l+f != 0),, 
For[j=l,j<=n,++j, 
b • ru ido [a , j ] ; 
d • Desv[b,A]; 
For [ i= l , i<=t ,++i , 
I f [d==q[ [ i ] ] , s=b; j=n; i= t , s=a] ] ] ] ; 
Returnts] ] 
Save["RcHeb5P.m",RcHeb5P] 
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Read["Nu.m"], 
ReadI"ruido, m"]; 
sl={ 
ruido [Nu [ 
ruido [Nu [ 
ruido [Nu [ 
ruido [Nu [ 
ruido [Nu [ 
ruido[Nu[ 
ruido[Nu[ 
ruido[Nu[ 
ruido [Nu [ 
ruido [Nu [ 
ruido [Nu [ 
ruido [Nu [ 
ruido [Nu [ 
ruido [Nu [ 
ruido[Nu[ 
ruido[Nu[ 
[2]] 
[2]] 
[2]] 
[2]] 
[2]] 
[2]] 
[2]] 
[2]] 
[2]] 
[2]] 
[2]] 
[2]] 
[2]] 
[2]] 
[2]] 
[2]] 
,1], 
,2], 
,3], 
,4], 
,8], 
,12], 
,13], 
,14], 
,15], 
,16], 
,17], 
,21], 
,25], 
,26], 
,27], 
,28]}; 
S a v e [ " s l . m " , s i ] ; 
Cióse["Nu.m"]; 
Cióse["ruido.mH] 
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Read["Nu.m"]; 
Read["ruido.m"]; 
s2={ 
ruido[Nu[[2]3 , 5 ] , 
ruido[Nu[[2]] , 6 ] , 
ruido[Nu[[2]] ,7 ] , 
ruido[Nu[[2]] ,9 ] , 
ruido[Nu[[2]] ,10] , 
ruido [Nu[ [2] ] , 1 1 ] , 
ruido[Nu[[2]] ,18] , 
ruido[Nu[[2]] , 1 9 ] , 
ruido[Nu[[2]] ,20] , 
ruido[Nu[[2]] ,22] , 
ruido[Nu[[2]] ,23] , 
ruido[Nu[[2]] , 2 4 ] } ; 
Save["s2 .m",s2] ; 
Cióse ["Nu.m"] ; 
Cióse["ruido.m"] ; 
Read["ParNu.m"]; 
Read["ParesPP.m"]; 
Read["sl .m"]; 
IOslsParesPP[si,ParNu]; 
Save["IOsl.m",IOsl]; 
Cióse["ParNu.m"];Cióse["ParesPP.m"];Close["sl.m"]; 
Clear[ParNu,ParesPP,IOsl]; 
Read["ParNu.m"];Read["ParesPP.m"]; 
Read["s2.m"] ; 
IOs2=ParesPP[s2,ParNu]; 
Save["I0s2.m",IOs2]; 
Cióse["ParNu.m"];Glose["ParesPP.m"];Close["s2 .m"]; 
Clear[ParNu,ParesPP,IOs2]; 
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(* Se representas las rectas y los digitos arábigos *) 
Read["Rec.m"]; 
Read["Nu.m"]; 
Read["10sl.m"]; 
Read["I0s2.m"]; 
Read["IONU.m"]; 
Read["IOPA.m"]; 
Show[ 
Rec[15] ,Rec[16] ,Rec[17] , 
Graphics[{PointSize[0.01] 
Cióse 
Cióse 
Cióse 
Cióse 
Cióse 
Point[IONu[[6] 
Point[IOPA[[17 
RGBColor[0,0,1 
P o i n t [ I O s l [ [ l ] 
P o i n t [ I O s l [ [ 2 ] 
P o i n t [ I O s l [ [ 3 ] 
P o i n t [ I O s l [ [ 4 ] 
P o i n t [ I O s l [ [ 5 ] 
P o i n t [ I O s l [ [ 6 ] 
P o i n t [ I O s l [ [ 7 ] 
P o i n t [ I O s l [ [ 8 ] 
P o i n t [ I O s l [ [ 9 ] 
P o i n t [ I O s l [ [ 1 0 
P o i n t [ I O s l [ [ l l 
P o i n t [ I O s l [ [ 1 2 
P o i n t [ I O s l [ [ 1 3 
P o i n t [ I O s l [ [ 1 4 
P o i n t [ I O s l [ [ 1 5 
P o i n t [ I O s l [ [ 1 6 
P o i n t S i z e [ 0 . 0 1 
P o i n t [ I O N u [ [ 2 ] 
P o i n t S i z e [ 0 . 0 1 
P o i n t [ I O s 2 [ [ l ] 
P o i n t [ I O s 2 [ [ 2 ] 
P o i n t [ I O s 2 [ [ 3 ] 
P o i n t [ I O s 2 [ [ 4 ] 
P o i n t [ I O s 2 [ [ 5 ] 
P o i n t [ I O s 2 [ [ 6 ] 
P o i n t [ I O s 2 [ [ 7 ] 
P o i n t [ I O s 2 [ [ 8 ] 
P o i n t [ I O s 2 [ [ 9 ] 
P o i n t [ I O s 2 [ [ 1 0 
P o i n t [ I O s 2 [ [ 1 1 
P o i n t [ I O s 2 [ [ 1 2 
P o i n t S i z e [ 0 . 0 1 
} ] , 
Ticks->None, 
DisplayFunction:>$DisplayFunction] 
["Rec.m"]; 
["IOsl.m"]; 
["IOs2.m"]; 
["IONu.m"]; 
["IOPA.m"]; 
RGBColor[1,0,0] 
RGBColor[0,1,0] 
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Ap. 6.38 
¡ B S B S S B S S B S S S ! • * ) 
Read["ParNu.m"]; 
Read["Nu.m"] ; 
Read[NRcHeb5P.m"]; 
Read["Umbral.m"]; 
Read [" ru ido , m"]; 
Read["ParDes.m"]; 
1-con-ruido 
Do [ P r i n t [ { i , 
Nu[[1]]==RcHeb5P[ruido[Nu[[1]] , i ] ,ParNu,Umbral,ParDes]}] 
{ i , l , 2 8 } ] 
Glose["ParNu.m"]; 
Glose["Nu.m"]; 
Cióse["RcHebSP.m"]; 
Cióse["Umbral.m"]; 
Cióse["ruido.m"]; 
C l e a r [ r ] ; 
1 -
• ' i , 
2 , 
3 , 
4 , 
5 , 
6 , 
1, 
8 , 
9 , 
•'10 
• 11 
12 
• 1 3 
14 
15 
16 
17 
1 8 , 
19 
2 0 , 
2 1 
22 
2 3 
2 4 , 
2 5 
2 6 , 
2 7 , 
2 8 , 
con - ruido 
True) 
Truej 
True} 
Fa lse} 
True} 
True 
True 
True 
True} 
True} 
Truej 
True} 
Fa lse} 
True 
True 
True 
True 
True 
True 
False} 
True 
True 
True 
. 
False} 
True 
True 
True 
True 
• 
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Read["ParNu.m"]; 
Read["Nu.m"] ; 
Read ["RcHebSP.m"] ; 
Read["Umbral.m"]; 
Read [" ruido, m"]; 
Read["ParDes. m" ]; 
2-con-ruido 
Do[Print [{i, 
Nu[[2]]«RcHeb5P[ruido[Nu[[2]] , i ] ,ParNu,Umbral,ParDes] }] , 
{ i , 1 , 2 8 } ] 
Cióse["ParNu.m"]; 
Cióse["Nu.m"]; 
Cióse["RcHeb5P.m"]; 
Cióse["Umbral.m"]; 
Cióse["ruido.m"]; 
Clear[r]; 
2 - con - ruido 
1, 
2, 
3, 
4, 
5, 
6, 
7, 
8, 
9, 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20, 
21, 
22, 
23, 
24 
25, 
26, 
27, 
28, 
True} 
Truej 
True 
True 
True 
True 
True 
True 
True} 
True 
True 
True 
True 
True 
True 
True 
True 
True 
True 
False) 
True| 
Truej 
True} 
False' 
False 
False 
False' 
True} 
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Apéndice 
Read["ParNu.m"]; 
Read["Nu.m"]; 
Read["RcHeb5P.m"]; 
Read["Umbral .m"]; 
R e a d [ " r u i d o . m " ] ; 
Read["ParDes .m"]; 
Read["Desv .m"]; 
Read["ParPP.m"]; 
2 - c o n - r u i d o 
r«RcHeb5P[ru ido[Nu[ [211 ,20 ] ,ParNu,Umbra l ,ParDes ] 
D e s v [ N u [ [ 2 ] ] , P a r N u ] 
D e s v [ r , ParNu] 
ParPP[Nu[ [2 ] ] ,ParNu] 
ParPP[r,ParNu] 
C i ó s e [ " P a r N u . m " ] ; 
C i ó s e [ " D e s v . m " ] ; 
C i ó s e [ " N u . m " ] ; 
C i ó s e [ " R c H e b 5 P . m " ] ; 
C i ó s e [ " U m b r a l . m " ] ; 
C i ó s e [ " r u i d o . m " ] ; 
C l e a r [ r ] ; 
2 - con - r u i d o 
{0, 1, 1 , 1 , 0, 0, 0, 1 , 0, 0, 0, 1 , 
1 , 1 , 1 , 1 , 1 , 0, 0, 1, 1 , 0, 0, 0, 
1 , 1 , 1 , 1} 
0 . 4 1 9 5 2 5 
0 . 4 1 9 5 2 5 
3420 2508 
-i , " ( - - - - ) } 
7 7 
3420 2508 
-( , - ( - - - - ) } 
7 7 
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Apéndice 
Read["ParNu.m"3; 
Read["Nu.m"] ; 
Read["RcHeb5P.m"]; 
Read [ "Umbral .m"]; 
Read["ruido.m"]; 
Read["ParDes. m" ] ; 
3-con-ruido 
Do[Print[{i, 
Nu[[3]]«RcHeb5P[ruido[Nu[[3]] , i ] ,ParNu,Umbral,ParDes] }] 
{ i , 1 , 2 8 } ] 
Cióse["ParNu.m"]; 
Glose["Nu.m"]; 
Cióse["RcHebSP.m"] 
Cióse["Umbral.xn"]; 
Cióse["ruido.m"]; 
Clear[r]; 
3 - con - ruido 
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Apéndice 
Read["ParNu.m"]; 
Read["Nu.m"]; 
Read["RcHebSP.m"] ; 
Read["Umbral.m"]; 
Read["ruido. m" ] ; 
Read["ParDes.m"]; 
4-con-ruido 
Do[Print [ { i , 
Nu[[4]]«=RcHeb5P[ruido[Nu[[4]] , i ] ,ParNu,Umbral,ParDes]}] 
{ i , 1 , 2 8 } ] 
Cióse["ParNu.m"]; 
Cióse["Nu.m"]; 
Cióse["RcHebSP.m"]; 
Cióse["Umbral.m"]; 
• m"] ; Cióse ["ruido 
C l e a r [ r ] ; 
4 -
(1< 
2 , 
3 , 
4 , 
5 , 
6 , 
7 , 
8, 
9 , 
10 
1 1 , 
• 12, 
13 
14 
15 , 
16 , 
17 , 
18 , 
19 , 
• 20 
2 1 , 
2 2 , 
2 3 , 
2 4 , 
2 5 , 
26 , 
2 7 , 
( 2 8 , 
con - ru 
TrueJ 
True} 
False} 
True 
True 
True 
True 
True 
True} 
True 
True 
True 
True 
False} 
False} 
True 
True 
True 
True 
True 
True 
True 
True 
True 
• 
False} 
Falsej 
False} 
True } 
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Apéndice 
Read [" ParNu.xn" ]; 
Read["Nu.m"]; 
Read["RcHeb5P.m"]; 
Read [ "Umbral .m." ]; 
Read["ruido.m"] ; 
Read["ParDes.m" ]; 
5-con-ruido 
D o [ P r i n t [ { i , 
Nu[[5]]«»RcHeb5P[ruido[Nu[[5]] , i ] ,ParNu,Umbral ,ParDes]}] , 
{ i , 1 , 2 8 } ] 
Cióse["ParNu.m"]; 
Cióse["Nu.m"] ; 
Cióse["RcHeb5P.m"] ; 
Cióse["Umbral.m"]; 
Cióse["ruido.m"]; 
Clear[r]; 
5 - con - ruido 
1, 
2, 
3, 
4, 
5, 
6, 
7, 
8, 
9, 
10 
11 
12 
13 
14 
15, 
16 
17 
18 
19 
20 
21 
22 
23, 
24 
25 
26 
27 
28 
True 
True 
True 
True 
True 
True 
True 
True 
True 
True 
True 
True 
False} 
True 
True 
True 
True 
True 
True 
True 
True 
True 
True 
True 
True 
True 
True 
True 
• 
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Apéndice 
Read["ParNu.m"]; 
Read["Nu.m"]; 
Read["RcHebSP.m"]; 
Read["Umbral.m"]; 
Read["ruido.m"] ; 
Read["ParDes. m" ] ; 
6-con-ruido 
D o [ P r i n t [ { i , 
Nu[[6]]==RcHeb5P[ruido[Nu[[6]] , i],ParNu,Umbral,ParDes] }] , 
{ i , 1 , 2 8 } ] 
Cióse["ParNu.m"] ; 
Cióse["Nu.m"]; 
Cióse["RcHebSP.m"]; 
Cióse["Umbral.m"]; 
Cióse["ruido.m"]; 
Clear[r]; 
6 - con - ruido 
1, 
2, 
3, 
4, 
5, 
6, 
7, 
8, 
9, 
10 
11 
12 
13 
14 
15 
16 
17, 
18, 
19, 
20, 
21, 
22, 
23, 
24, 
25, 
26, 
27, 
28, 
True 
True 
True 
False} 
True 
True 
True 
True 
True 
TrueJ 
Truej 
True} 
False 
False 
False' 
True 
True 
True 
True 
False} 
True 
True 
True 
False} 
True 
True 
True 
True 
. 
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Apéndice 
Read["ParNu.m"]; 
Read["Nu.m"]; 
Read["RcHeb5P.m"] 
Read["Umbral.m"]; 
ReadE"ruido.m"]; 
Read["ParDes. m" ] i 
7-con-ruido 
D o l P r i n t [ { i , 
Nu [ [7] ] --RcHebSP [ruido [Nu [ [7] ] , i ] , ParNu,Umbral, ParDes] }] 
{ i , 1 , 2 8 } ] 
Cióse["ParNu.m"]; 
CióseE"Nu.m"]; 
Cióse ["RcHebSP.m"] ; 
Cióse["Umbral.m"]; 
Cióse["ruido.m"]; 
Clear[r]; 
7 - con - ruido 
1, 
2, 
3, 
4, 
5, 
6, 
7, 
8, 
9, 
10 
11 
12 
13 
14 
15 
16, 
17, 
18, 
19, 
20 
21 
22, 
23, 
24, 
25, 
26 
27 
28 
True 
True 
True 
True 
True 
True 
True 
True 
True 
True 
True 
True 
False 
False 
False 
True 
True 
True 
True 
True 
True 
True 
True 
True 
True 
True 
True 
True 
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Apéndice 
Read["ParNu.m"]; 
Read["Nu.m"]; 
Read["RcHebSP.m"]; 
Read["umbral.m"]; 
Read["ruido.m"]; 
Read["ParDes. m" ] ; 
8-con-ruido 
Do[Print [ { i , 
Nu[[8]]-=RcHeb5P[ruido[Nu[[8]] , i],ParNu,Umbral, ParDes] } ] , 
{ i , 1 , 2 8 } ] 
Cióse["ParNu.m"]; 
Cióse["Nu.m"] ; 
Glose["RcHeb5P.m"] ; 
Cióse["Umbral.m"]; 
Glose["ruido.m"]; 
8 - con - ruido 
1, 
2, 
3, 
4, 
5, 
6, 
7, 
8, 
9, 
10 
11 
12 
13 
14 
15 
16 
17, 
18 
19 
20 
21, 
22, 
23, 
24, 
25, 
26, 
27 
28, 
True 
True 
False} 
True 
True 
True 
True 
True 
True 
True 
True 
True 
True 
False 
False 
True 
True 
True 
True 
True 
True 
True 
True 
True 
True 
True 
Truej 
True} 
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Apéndice 
Read["ParNu. m" ] ; 
Read["Nu.m"] ; 
Read ["RcHebSP.m"] ; 
Read["umbral, m"]; 
Read["ruido, m"]; 
Read["ParDes.m"]; 
9-con-ruido 
DotPrint [ { i , 
Nu[[9]]-«RcHeb5P[ruido[Nu[[9]] , i ] ,ParNu,Umbral,ParDes]}] , 
{ i , 1 , 2 8 } ] 
Cióse["ParNu. m"]; 
Cióse["Nu.m"]; 
Cióse["RcHeb5P.m"]; 
Cióse["Umbral, m"]; 
Cióse["ruido.m"]; 
9 - con - ruido 
1, 
2, 
3, 
4, 
5, 
6, 
7, 
8, 
9, 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25, 
26 
27 
28 
True} 
True} 
False} 
True} 
Truel 
Truej 
Truej 
Truel 
True) 
True 
True 
True 
True 
False} 
False} 
True 
True 
True 
True 
True 
True 
True 
True 
True 
False 
Falsí 
False 
True 
• 
; 
& . 
i . 
\ 
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Apéndice 
Read["ParNu.m"]; 
Read["Nu.m"]; 
Read["RcHeb5P.m"] 
Read["umbral.m" ]; 
Read["ruido.m"]; 
Read["ParDes. m" ]; 
0-con-ruido 
Do[Print[{i, 
Nu [ [10] ] «RcHeb5P [ruido [Nu [ [10] ] , i] , ParNu,Umbral, ParDes] }] 
{1,1,28}] 
Cióse["ParNu.m"] ; 
Cióse ["Nu.m"] ; 
Cióse["RcHeb5P.m"] ; 
Cióse["Umbral.m"]; 
Cióse["ruido.m"]; 
-con - ruido 
1, True 
2, True 
3, True 
4, True 
5, True 
6, True 
7, True 
8, True 
9, True 
True 10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
True 
True 
True 
False 
False 
False 
True [ 
True 
True 
True 
True 
True 
True 
True 
False) 
False 
False 
False 
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